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There is both safety and pleas- 
ure in using the proven, genuine 
Johnson materials and instru- 
ments, carrying the inventor's ap- 
proval and the guaranty of the 
Baker name. 

Johnson Locks, with or without 
ligature holes as requested, are 
mounted on four sizes of Platin- 
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x .005 gauge, or when specified 
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bands. 
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The professional acceptance of UNITEK’S 
new edgewise appliances has been most 
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through technical achievement, to save 
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. gold scrap is worth more at 


THE WILKINSON C0. 


Our modern refinery not only makes possible 
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Stays Brighter...Wears Better 


.-- Works Easier 


Superior Inconel* Half-Round Tubes have a 
distinct advantage in lingual wire appliance 
construction. 


CORROSION RESISTANCE: They stay bright and 
tarnish-free in the presence of oral acids and saliva. 


WEAR RESISTANCE: Tubes made from hard, 
tough Inconel* permit a snug fit for half round 
shafting after many appliance adjustments. 


WORKABILITY: Inconel* tubes are readily soldered 
to precious metals or stainless steel bands using a 
low fusing silver solder in water soluble flux. 


STANDARD SIZE: Tubes measure .064” X .032” 
Inside Diameter X .016” wall, are cut .100” long 
and are immediately available. 


For proof in your own office, send for samples 
today. In addition, Superior Inconel* tubes have 
a desirable price advantage over precious metals. 
Write Superior Tube Company, 2026 German- 
town Ave., Norristown, Pennsylvania. 
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You Can't Take It 
With You! 


The familiar saying “You Can't Take It 
With You” is probably older than your 
great-great grandfather, but it is just as 
true now as yesterday. Once used only in 
connection with money, this proverb now 
refers to Blood, for you can’t take it with 
you ecither. Everyone is affected by this 
expression, for, rich or poor, everyone has 


blood. 


Every day hundreds of people depend on 
blood for their lives. In Korea our fighting 
men need blood every hour of the day and 
night. Here at home, accident and disease 
victims require blood in never ceasing quan- 
tities. Gamma Globulin, the disease fight- 
ing derivative of blood, is in action every 
day aiding grownups and children alike. 
Emergency blood reserves being built up by 
Civil Defense will help save lives . . . per- 
haps your very own... in case of an at- 
tack on this country. 


Yes, you certainly can do a lot of good 
with a little of your blood. All it will cost 
you is a few minutes of your time. Give 
a pint today, for tomorrow may be too late 
to help someone live. Nothing can quite 
equal the satisfaction you will feel when 
you give your blood to help fill our coun- 
try’s needs. It’s the kind of satisfaction 
that money can’t buy. 


Call your local Red Cross, Community 
or Armed Forces Blood Donor Center today 
to schedule your donation. It’s wonderful 
to feel that deep-down glow of content- 
ment in giving blood. Now is the time 

. . you can’t take it with you! 


NATIONAL BLOOD PROGRAM 
Office of Defense Mobilization 
Washington 25, D. C. 
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The new Bi-Po Dual Action, open center 
toothbrush is being prescribed by many 
orthodontists who have found that this 
unique toothbrush is particularly effec- 
tive in getting in and around appliances. 

Send us your druggist’s name and 
address, and we will see that he is sup- 
plied. Free sample on request. 

BI-PO Company, Box 737, Palo Alto, Calif. 


Unitek Corp., 275 N. Halstead Ave., 
Pasadena, Calif. 


Cleanses the cervical areas without interference 
Gets in, around and under appliance structure 
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dous popularity of Tru-Chrome Edgewise 
appliances has been greatly enhanced. 
Their terrific hardness resists wear. They 
cannot tarnish. Note that the Anterior 
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still easier welding. 
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Famous Bracket Types 
are available 
for TRU-CHROME 


DIRECT 
TWIN ARCH TECHNICS 
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Pins—Ford Locks—Channel and Cap Brackets. 


1450 GALAPAGO ST. 
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PRESIDENT’S ADDRESS, GREAT LAKES SOCIETY OF 
ORTHODONTISTS 


Hauperson, D.D.S., Toronto, ONTARIO, CANADA 


INCE I have been on the sick list for about six weeks and did not have the 
president’s address prepared before my illness began, I shall, at this time, 
very briefly highlight what I had in mind for my address. 

Many years ago, I was associated, as a technician, with the late Dr. Grieve. 
He was the earliest orthodontist on this continent to observe the importance of 
basal bone in orthodontic diagnosis and treatment. Today, all of us appre- 
ciate this important concept. But when some of us with many years of ex- 
perience proudly announce that, in a very high percentage of our cases, we 
have four first premolars extracted before treatment, we should, just as loudly, 
caution the young orthodontist against such practice, until he has the clinical 
experience to justify such a large percentage of extraction cases in his practice. 
To the inexperienced in orthodontic diagnosis, extraction is very often the 
easy way to decide on a plan of treatment. 

When extraction is indicated, a thorough diagnosis and common sense 
often dictate that the second premolars, or even the second molars, should be 
extracted, rather than the first premolars. A flat, coneave or even senile-look- 
ing face is one of the worst mistakes resulting from the treatment of some ex- 
traction cases. And when these people reach the age of 30 or 35 years, their 
senile appearance is exaggerated. In the light of all the writings and research 
from Grieve and Lundstrom to Brodie, we must ask ourselves why so many of 
us routinely extract four premolars before making a complete diagnosis? 

During my early association with Dr. Grieve, I was simply and forcefully 
impressed with the importance of physiologic tooth movement. This concept 
was not fostered by the work of any physiologist, but from Dr. Grieve’s teen- 
age patients who would often come into the laboratory to watch me work. They 
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would ask, ‘‘What are you going to be when you grow up?’’ I would answer, 
‘*T am going to be an orthodontist.’’ ‘‘Do you know how to become a successful 
orthodontist?” “No!” 

‘‘Well, make bands that don’t look awful and hurt like h_-__ every time 
they are tightened.’’ This is not a derogatory reflection on Dr. Grieve or his 
work. The alloys and materials available today for orthodontic appliances are 
far superior to those of thirty years ago. It was an accepted belief that some 
pain must accompany orthodontic tooth movement. In those days research 
studies in the physiology of tooth movement were just beginning. 

We can see the work of intrinsic and extrinsic forces causing malocclusion. 
In most cases these forces are gentle and intermittent, and in no way do they 
cause pain. We should, therefore, ask ourselves why all maloceclusions should 
not be corrected with gentle forces and without pain. Too many of us seem 
to have forgotten the basic teachings in physiology and periodontology, probably 
because of our educational methods in the manipulation of our orthodontic 
mechanisms. They tend to discourage independent thinking. All of the re- 
search evidence shows that the safest and most efficient way to move teeth is 
with light forces. Why do so many of us insist on subjecting every patient to 
the most complicated appliance? Why must we fit the patient to the ap- 
pliance? Can we not learn to fit the appliance to the patient? 

At this point I am going to be so bold as to suggest, especially to the young 
orthodontist, that if his graduate training did not include all of the accepted 
orthodontic mechanisms, he should seek for himself this extra education. With 
his basie sciences and general orthodontic education, he will then be in a better 
position clinically to harness the results of our research workers. Thus, he will 
also avoid any stereotyped pattern of treatment which will tend to stifle the 


progress of our profession. 

The longer I practice, the more I am convinced that physiologic tooth move- 
ment is possible in orthodontic treatment, but that it is difficult, if not impossible, 
with many present-day orthodontic mechanisms. I say, therefore, to the young 
orthodontist and research worker, lift your sights on all orthodontic mechanisms. 
Streamline all of them to produce physiologic tooth movement or scrap them for 
new appliances, capable of producing the forces suggested by our research work- 
ers. To sum up a few of my thoughts on this subject, I would like to suggest 
for the benefit of our profession and patients that we pay more attention to the 
following : 

a. That we reassess our diagnostic findings again and again before we de- 
cide to have teeth extracted. 

b. That we pay more attention to the genetic background of our patients. 

e. That we make a greater effort to attain, or at least approach, physio- 
logic tooth movement from the activation of our orthodontic mechanisms. 

As you listen to the essayists during this meeting, you will appreciate that 
your program committee has, to a great extent, avoided appliance technique. 
They have fostered a theme which could be called ‘‘Prevention or Interception 


of Maloceclusion.’’ 
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In closing I wish to express my sincere appreciation for the splendid co- 
operation and hard work of the officers and committees of the Society. I should 
like, especially, to commend the local orthodontists, who, a few weeks ago, added 
my duties to their many responsibilities. Also, my grateful thanks to your 
pinch-hitting and very capable chairman, Scott Holmes. To the clinicians and 
speakers, who have expended so much thought and effort in preparation for 
this meeting, I express my deepest gratitude. When this meeting is over, I know 
you will all feel that your time in coming here has been well spent. I am ex- 
tremely sorry that I will not be with you during this meeting. My doctor in- 
sists that I keep on loafing around the house for two more weeks. I shall, how- 
ever, be with you in spirit and also looking forward to meeting you next fall, 
if not sooner. 


MepicaL ARTS BLD«G. 


‘ 
; 
i 
k 


ADULT ORTHODONTICS 
Marvin C. Goupstern, D.D.S., ATLANTA, GA. 


HE past fifty years have been perhaps the most unusual ones in our his- 

tory. During that time scientists throughout the world have made vast 
strides in every field of endeavor, culminating in our current age of atomic 
energy. 

Along with this “scientific revolution” has come an expected change in the 
pattern of man’s thinking. With new-found economies, more people have been 
able to go to colleges and universities than ever before, and, as a result, more 
profound thought, and more people desiring the best in life, have been and 
are being produced. 

Dentistry, keeping pace with all other branches of science and medicine, 
has grown rapidly during the past few years. With the advancement of 
dentistry to its present high plane, more demand has been created for ortho- 
dontie service for the adult. Now, more than ever before, the adult with 
varying degrees of dentofacial deformities presents himself to the dentist and 
earnestly desires to be helped. Now, also more than ever before, the general 
practitioner of dentistry is calling on the orthodontist for help in the proper 
treatment of these deformities. The general dentist is the man responsible 
for the dental health of the patient, and the progressive practitioner is con- 
stantly studying and using all available facilities for the best interest of his 
patient. 

It appears that orthodontic treatment for adults has received compara- 
tively little space in the literature in recent years, and, as a result, attention 
given it has been virtually negligible. Because of this lack of interest in so 
important a phase of the orthodontic field, many dentists have come to feel 
that orthodontics is not recommended for adults, and, sad to relate, many 
orthodontists have shared this feeling. In a poll taken by the Pierre Fauchard 
Academy? in 1947, it was revealed that 49 per cent of the dentists practicing 
some orthodontics do not treat any adults. This would indicate, then, that a 
great many adults must go through life with deformities that could have been 
corrected. 

Adults can and should be treated, and it is the purpose of this article to 
set out several lines of procedure for adult therapy and to show various types 
of conditions amenable to treatment, along with the prescribed treatment. 


REVIEW OF THE LITERATURE 


The orthodontic treatment of adults is by no means a recent idea. Pierre 
Fauchard, author of the first known scientific book on dentistry, Le Chirurgien 


This thesis, which was given as a partial fulfillment of the requirements for certification 
by the American Board of Orthodontics, is being published with the consent and the recom- 
mendation of the Board, but it should be understood it does not necessarily represent nor 


express the opinion of the Board. 
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Dentiste, written in 1723, was probably the first to diseuss adult treatment by 
his observation that the teeth of young people are easier to straighten than 
those of older persons.* He further said, “When persons of years undertake 
to have this performed, considerable time is required before success can be 
obtained.” 

In 1768, Thomas Berdmore in his book, A Treatise on the Disorders and 
Deformities of Teeth, discussed adult treatment and indicated it should not be 
attempted.* For the next hundred years or so, the literature reveals that this 
was the prevailing view. The first great change in this trend seemed to come 
in 1858 when Henry Peebles, in the American Dental Review said, “. . . I 
deem all cases of irregularity . . . remediable or curable. I prefer taking 
charge of such cases, as a general rule, at a period of age above, rather than 
below 25 years of age. I then have a mature mental and moral as well as a 
mature physical subject to deal with.’”” In my study of the literature, this 
seems to be the first statement of a preference for adult treatment, and it 
probably did much to influence more adult therapy in the years following. 

In 1880, Kingsley,’ in discussing treatment age, said, “It may be regarded 
as a settled fact that there is hardly any limit to the age when the movement 
of teeth might not succeed. Such success must depend on favoring cireum- 
stances. It is a common occurrence at all ages, but particularly with people 
of advanced age, to see teeth changing and assuming new positions, as the 
result of the loss of adjoining or occluding teeth. . .. The occlusion of the 
teeth is a most potent factor in determining the stability in a new position. 
If the occlusion will be such as to favor the retention of moved teeth in their 
new position, then considerable movement may be attempted at almost any age 
at which it might be desired and with an expectation of success. The older 
the patient and the larger the number of teeth to be moved, the longer time 
must they be held by some means external to themselves . . . even to two or 
three years.” Dr. Kingsley further gives a case report of simple movement 
in a woman aged 35 years. 

Victor Hugo Jackson‘ was one of the early pioneers of our specialty, and 
in 1904 stated in his book, “In determining whether to correct the position of 
teeth for adult patients, the age is not so much to be taken into consideration 
as is the permanent advantages to be gained by the operation—namely, the 
improved occlusion and appearance of the teeth, the prevention of excessive 
wear on them and the contour of the features. In case of older patients the 
health and firmness of the teeth in their sockets must be considered. I have 
been successful in the correction of many cases of irregularity in patients 
from 40 to 50 years of age.” Here, for the first time, a claim was made for 
successful treatment of many patients at advanced ages. 

Guilford® in 1905, along the same vein, said, “Patients may present for 
treatment at almost any age. Under favoring conditions the operation may 
be begun and earried forward successfully through a wide range of years, the 
author having succeeded in one case as late as the forty-fifth year.” 

Since 1900, when orthodontics became a specialty with Dr. Angle 
devoting his practice exclusively to it, the literature shows scattered articles 
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regarding adult orthodontic therapy. In Practical Orthodontia,® Kelsey dis- 
cusses treatment of an adult suffering from Class III malocclusion. He also 
has a short paragraph on malocclusion developing in an adult in which he 
indicates treatment should be approached with extreme caution. 

Jack Salzmann’ devotes a page in his book to orthodontic treatment of 
adults, and much of it bears repeating. “Such treatment,” Dr. Salzmann says, 
“is possible when performed in accordance with natural functional forces and 
with due consideration to the biochemical differences of bone as found in the 
child and in the adult. Bone growth and phosphatase activity are in a more 
passive state in the adult than in the child. Rapid growth of bone does not 
take place in the adult and osteoclastic activity due to orthodontic tooth 
movement may exceed osteoblastic activity diminishing the thickness of the 
labial and buceal alveolar plates when expansion of dental arches is accom- 
plished too rapidly. Movement of shifted posterior teeth in a mesial or distal 
direction may be successfully accomplished in adults. Individual tooth move- 
ment in labial or lingual direction by means of mechanical appliances may be 
performed with less danger of relapse, provided this change in position of the 
teeth brings them in a more favorable position as far as function is concerned. 

“After individual tooth movement has been effected, arch expansion may 
be undertaken. Orthodontic treatment in the adult is thus the reverse of that 
in the child where arch relating is usually undertaken before positioning of 
individual teeth.” 

A review of still further available literature*™* shows articles in the 
various dental journals on adult corrections, but, for the most part, these give 
individual case reports with little said regarding means, methods, and con- 
siderations. Thus, there seems to be a need for an analysis of adult mal- 
occlusion correction, its indications, contraindications, preferred treatment 
procedures, and danger points. 

STUDY OF STRUCTURES 

The dictionary defines an adult as “one who or that which has attained 
the age of maturity or legal majority.” In applying this definition to our 
patients for orthodontic correction, we might say that adult orthodontics is 
that phase of orthodontics devoted to persons having completed most of their 
growth, usually 18 years of age or over. Therefore, when we think of adult 
therapy, we must think along different lines than for children because we must 
assume that growth and development are complete and can no longer be of 
aid in our treatment. We must consider the limitations of the structures 
present at the time treatment is being considered and know that although we 
ean change the alveolar structure, we will be unable to secure any additional 
true bony structure. We have no control over the skeletal pattern, but we 
can exert some control over the denture area. 

The history of the supporting structures and the tissue response to ortho- 
dontic therapy has been well covered in the literature.*°"** Oppenheim’® once 
stated that mature bone should respond just as well as younger bone, but his 
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later research brought forth a confession that he was wrong. His work indi- 
cated that a longer time is required before mature bone is attacked by osteo- 
clasts than is required in young bone. Correct diagnosis before treatment is 
started is essential because there will be far less damage to the tissues if the 
direction of movement, once started, is not changed. 

Orthodontic treatment is based on the known phenomena of bone apposi- 
tion and bone resorption which are continuous processes throughout life. It 
would seem, therefore, that there is no reason for age limitations per se. 

The available evidence indicates that care must be taken that excessive 
foree is not placed on the teeth. Especially in adults, extensive destruction of 
the periodontal tissues, as well as of the tooth root, may be caused by too severe 
tooth movement. Proper mechanics and mass movement of teeth can be accom- 
plished without using too strong a force and thus cause little destruction of the 
supporting tissues. 

According to Stuteville’® the periodontal membrane and pulp may be in- 
jured during tooth movement, but they have the ability to repair and usually 
do so. Whereas it has been indicated by some that banding appliances cause 
more root resorption, Stuteville makes the statement that “the more stable 
appliances cause fewer root resorptions than auxiliary springs.” He feels that 
more injury is produced by interfering forces of occlusion than by appliance 
force. 

AGE FACTOR 

The question of an age limit for orthodontic correction is frequently a 
subject of discussion. Based upon what we have already seen, it seems that 
if the need for a correction is present, the patient is desirous of such treat- 
ment, and the clinical and x-ray studies show the bone and other supporting 
structures to be healthy, then the age factor can be minimized. Dr. George 
Moore,’ professor of orthodontics at the University of Michigan, observed, 
“In healthy individuals as old as 35 or 40 quite comprehensive programs of 
orthodontic treatment involving extensive tooth movement are being handled 
every day with great success and patients up to 25 are showing uniformly 
good results with apparently little hazard to the teeth and supporting strue- 
ture.” In discussing the age factor it might be of interest to quote some of 
our leading orthodontists of twenty-five years ago, most of whom, I am happy 
to say, are still with us and still qualify in that role. 

Although these statements were made in 1927 in answer to a questionnaire 
sent out by Dr. Frank Gray,’ I feel that they are just as apropos today and 
show the opinions of some of the truly great men in our field: 

Dr. Alfred P. Rogers.—“Recent years have proved that proper methods may be used 
with great effect on adults. In my own experience, very satisfactory results were obtained 
in a patient 40 years of age resulting in better occlusion and health of the mouth.” 

Dr. James D. McCoy.—“Tt is difficult to state an age limit but it seems to me that after 
a patient has reached 30, tooth movement unless very limited should not be attempted.” 

Dr. Harold Chapman.—“I would not undertake treatment of a case at age 16 or later 


unless for a specific reason.” 
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Dr. C. A. Hawley.—I have treated a number of patients at 35-40.” 

Dr. Joe Eby.—“I have an aversion to adult work and never attempt it unless the pre- 
ventive aspect of impending functional disaster renders the situation imperative.” 

Dr. Allen H. Suggett.—“I have made very extensive movements of the teeth in patients 
30-40. I am bringing down to position an impacted cuspid for a woman over 50. The re- 
action is no different from the ordinary.” 

Dr. Lewman Waugh.— ‘Individual tooth movement, i.e., to facilitate proper restorations, 
etec., may be undertaken up to 50 years. For reshaping of arches seldom beyond 30 years.” 

Dr, Lischer.—“In adult life treatments should only be underiaken if the oral health 
of the individual is good and full cooperation assured.” 

Dr. Mershon.—“1 treat a good many adults, meaning past 18, with very gratifying 
results.” 

Dr. Ketcham.—“No arbitrary limit if patient may be benefitted.” 

It can thus be seen that although some differences of opinion have existed 
regarding treatment of adults, there is almost general unanimity as to the 
need for such treatment and its place in our specialty. 

The aging dentition, of course, must be taken into consideration, and it 
must be decided that changing the position of the teeth and jaws will be of 
sufficient reward to the patient to warrant the treatment. Thus, it would be 
well to discuss briefly some of the indications for adult therapy. 


INDICATIONS FOR ADULT THERAPY 


Individual Normal Occlusion.—In discussing indications for adult treat- 
ment, it is necessary to determine what is normal occlusion. The varidus 


definitions of a normal occlusion cannot be accepted as laws, but only as 
starting points from which deviations can take place and still be well within 
individual normal range. 

According to A. Leroy Johnson,*' an individual normal occlusion may be 
defined as “one which differs from all other normal occlusions to some extent 
but still satisfies all of the requirements of a normal occlusion.” 

Lowrie J. Porter,” in discussing the subject, says, “We must remember 
that the average normal is not the individual normal and that an individual 
normal which has been established by muscular pressure may appear to be 
an abnormality when judged by the average normal standard.” 

God has given differences to us all, and it is evident that there can be no 
set pattern for a normal. Many people go through life short or tall, small or 
large, pretty or homely, all individual normals, perhaps. Heredity has played 
its part in deciding these characteristics and, also, heredity has played its 
part with jaw and teeth formation. 

According to Ernest L. Johnson,** “Facial patterns are of utmost im- 
portance in orthodontic prognosis and treatment. There would appear to be 
little doubt that facial patterns are determined by heredity in large part, or 
by other deep-seated factors not susceptible to modification. There may be a 
great deviation in the individual pattern from the so-called normal or ideal 
type of pattern. Yet these extremes are in one sense normal for that in- 
dividual and many of the individual deviations from the acceptable pattern are 
not within the realm of orthodontic corrections.” 
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We must decide what is a pathologic condition and what is within the 
range of a normal occlusion. Is every person who has a mild malocelusion, as 
judged by Angle’s classification, or others, to be told treatment is necessary? 
Is it not probable that many of these cases may be normal for the particular 
individual? We see many adults, 50, 60, even 70 and over, with these types 
of so-called malocclusion, and still the teeth and tissues are all in good con- 
dition and the facial lines pleasant and of no concern. One ean be quite 
capable of good masticatory ability and function with the tissues healthy and 
still the occlusion may be far from perfect. We must determine the limits 
between the normal and the abnormal for the particular individual being 
studied. 


Pretreatment Considerations.—Some of the indications for adult treatment 


. Facial deformities 
a. Protrusions of upper anterior teeth and/or with protrusion of complete upper arch 
b. Protrusion of lower jaw 
ec. Severe lateral cross-bite 
d. Close-bite causing excessive grinding of teeth and loss of vertical dimension. 
. Malfunction of the teeth 
a. Individual tooth cross-bite 
. Spacing of teeth due to extraction, missing teeth, or impactions 
. Severe crowding causing periodontoclasia 
. Traumatic occlusion 
. Mutilations due to neglect 
. Irregularity causing food packs and caries 
. Denture deformities without pathologic sequelae 
. Psychosomatic consideration 
. Pain 
a. Mandibular displacements 
b. Temporomandibular joint disturbance 


We must feel certain that we are rendering a real service in treatment, 
because treating an adult presents certain problems not usually encountered 
in the younger patients. One of the major problems is the irritability of the 
adult to mouth appliances. Whereas a younger patient can become ac- 
customed to appliances quickly, in an adult the irritability threshold is lower 
and at times he may become discouraged or irritated to the point of asking 
for appliance removal. It, therefore, becomes important to prepare the adult 
properly before treatment is started, explaining what he can expect (and 
certainly not minimizing the discomfort). If it is emphasized before appli- 
ances are placed that there will be some soreness of the teeth and a certain 
amount of discomfort, but that the final result will be well worth the period 
of discomfort, the orthodontist can save himself from many disagreeable talks 
with the patient at a later date. Usually the patient will indicate that the 
treatment was not as bad as was pictured, and will feel quite happy about it. 

Just as in the treatment of younger patients, proper diagnosis and case 
analysis are the first important steps toward proper treatment of adults. 
Good models, photographs, x-rays (including cephalometric views), and a 
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complete case history are essential. The cephalometric x-rays, many times, 
will be necessary to determine the freeway space and path of closure. Through 
the means of cephalometry, we have available a method of study with which 
the facial growth of the individual can be charted and any peculiar bony dis- 
turbances or disproportions discovered. Through such studies we are able 
to explain why certain faces simply do not have the potential for a beautiful 


result. 

A cephalometric study may also show the indication or contraindication 
for extractions as a part of treatment in a particular case. 

Where possible to determine, it is also helpful to know the causes for the 
malocclusion. We must determine whether it is due to local causes, such as 
loss of teeth causing a mutilated occlusion, or to constitutional or hereditary 
factors, such as disease or endocrine unbalance. It cannot be stressed too 
strongly that in no case should adult treatment be started unless the patient 
is in a good state of health. If chronic gingivitis or periodontoclasia is 
present, it is important that the condition be under control before treatment 
is started. 

TREATMENT 


The question of type of appliances will be discussed only briefly because 
I feel that the case analysis and the decision as to what need be accomplished 
are the important details, and not which appliance or mechanism is to be 
employed. Stuteville,’* I feel, gave a fine description of the “proper appliance” 
when he said, “The best appliance for a given case is the simplest one that 
will correct the malocclusion in the shortest time with a minimum of trauma 
to the teeth and supporting structures.” 

Oren Oliver and his colleagues, using the labiolingual technique and 
Oliver guide plane, have shown a great many satisfactorily treated adult 
eases. Joe Johnson and his disciples have also shown many beautifully 
treated cases using the twin wire mechanism. Dr. Crozat and others using 
the various removable appliances have shown many cases brought to most 
satisfactory conclusions, and Dr. Tweed and his followers have shown many 
beautifully treated cases using the edgewise mechanism. It seems that the 
secret is not so much which mechanism was used, but rather the manner in 
which the mechanism was put to use. If one knows where he wants to go, he 
usually finds out how to get there. Some find travel by plane suits them 
best, others by train, and still others by automobile. They all arrive at the 
same destination, and, depending upon many factors, each mode of travel 
may be best for a certain time or place or person. So should it be, it seems, 
with orthodontic appliances. If one is well indoctrinated in diagnosis and 
analysis, and understands the objectives, he will find the modus operandi that 
best suits the particular case. There seems to be a place in the treatment of 
adult malocelusion for all of the various types of appliances, and the years 
of experience best show which is the most suitable for a special type of case 
in the hands of a particular operator. 
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In discussing treatment, the question of extraction plays an important 
part. It appears that judicious extraction followed by careful treatment is 
indicated and necessary in many cases in order to secure a favorable result in 
a reasonably short period of time. The literature is full of material regard- 
ing the pros and cons concerning the extraction question,***' and not too 
much time need be spent in review. 

Kingsley,* to my mind, best discussed the extraction question back in 
1880 when he said, “The articulation of masticating organs is much more 
important than their number, and a limited number of grinding teeth fitting 
closely together will be of greater benefit to the individual than a mouthful 
of teeth with the articulation disturbed. It is often better to extract a mal- 
posed tooth than disturb a whole arch to bring it into line.” 


Calvin Case, George Grieve, John Hunter, and many others of the 
pioneers in orthodontics were advocates of extraction of certain teeth in order 


to obtain better dentofacial harmony. 

Bernard Boudet,? writing an article in 1757, may have been the first to 
recommend the extraction of four first premolars for the correction of mal- 
occlusion. 

It remained, however, for Charles Tweed" to popularize the extraction 
principle and set out a definite philosophy of treatment. His principles of 
treatment were based on the idea of uprighting the lower incisors over basal 
bone at or near 90 degrees, plus or minus 5 degrees, to the lower border of 
the mandible. In those cases in which it is found to be impossible to upright 
the teeth and place them over the available basal bone, it is necessary to 
extract certain teeth in order to secure additional space to align the remain- 
ing teeth over the available bony support. Facial lines then seem to come into 
more beautiful harmony, and a more stable occlusion seems to be produced. 
Dr. Tweed shows several case reports of patients treated in their twenties and 
thirties in which four premolars were extracted as a part of treatment pro- 
cedure, and facial lines as well as tooth occlusion were greatly improved. 

In sacrificing all of, the four first premolar teeth, in the treatment of 
bimaxillary protrusion, Dr. Tweed indicates that the correct interpretation of 
Angle’s “line of occlusion” has been complied with except for the one require- 
ment of a full complement of teeth; however, most of the time, when extrac- 
tion is not a part of treatment, several of the requisites of a good occlusion 
are lacking. 

Lowrie Porter,®? I feel, expressed the keynote regarding extraction as a 
part of treatment when he stressed the point that “the orthodontist advocating 
judicious extractions must follow with meticulously careful treatment in which 
all spaces are closed and the adjacent teeth in an upright condition. Improper 
treatment after extractions may result in a condition worse than the original 
malocelusion.”’ 

Therefore, it must be strongly pointed out that extractions as a part of 
treatment procedure must be undertaken only after a most careful case 
analysis, and then only by those orthodontists who are capable of employing 
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the proper mechanical procedures necessary to close the resulting spaces 
properly. 

Adults will undertake treatment of possibly a year, or perhaps two 
years, but will generally refuse treatment of longer duration. Extraction of 
certain teeth in indicated cases followed by proper treatment not only permits 
us to perform a service to the patient which is almost impossible to render in 
any other way, but also allows this treatment to be done in a reasonably 
short period of time. 

In treating adults, the orthodontist has a tremendous opportunity of 
service for the health of the patient in cooperation with the periodontist, 


prosthodontist, oral surgeon, and general practitioner of dentistry. He also 


can do much to make a person’s facial lines and contours more pleasing and 
change an unsightly face into a pretty one, thus bringing untold joy into 
many lives and correcting what might well be a serious psychosomatic dis- 
turbance. 

Therefore, I feel it behooves us to discuss adult treatment in its relation- 
ship to the other phases of dentistry. 


ORTHODONTICS AND PERIODONTAL DISEASE 


According to Sidney Sorrin,** one of the country’s leading periodontists, 
“Few people have sufficient resistance to withstand the consequences of mal- 
occlusion for an indefinite period. The usual result is the breakdown of the 
supporting tissues of the teeth sooner or later unless the traumatic occlusion 
is corrected.” 

Many times patients suffering from a malocclusion involving pathologie 
stress in certain areas, and resulting in periodontal disturbance, have been 
treated surgically, or with medicaments, by their dentists. This can be only a 
temporary remedy unless the teeth are brought into proper function through 
orthodontic or prosthetic means as the case needs indicate. 

Clifton O. Dummett** has well discussed the close relationship necessary 
between the periodontist and the orthodontist if many patients are to secure 
the finest care and treatment. He divides the treatment of periodontal disease 
into three phases in which orthodontics can be of great aid to periodonties: 


1. Removal of responsible factors 
2. Elimination of symptoms 
3. Institution of measures for preservation of oral health 


There are a great many conditions causing periodontal disturbances that 
ean and should be corrected through orthodontie aid. Some of these are: 

1. Correction of migration and the closing of minute spaces in order to 
prevent food impaction. 

2. Irregular alignment of teeth or crowding which causes a forcing to- 
gether of the supporting tissues. 

3. Bimaxillary protrusions in which the lower incisors are well off the 
apical base and destruction of the bony support is commencing, as well as 
recession of the gingival tissues. 

4. Deep bites causing tissue irritation. 
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The gingival tissues as well as the entire denture can be kept in good 
health if the teeth are in their proper position and the jaws in good relation 
to each other. 

In the treatment of these cases, we must first be certain that the acute 
periodontal disturbance has been cared for, and throughout the course of 
treatment we must carefully check and care for the supporting tissues. If 
treatment is not carefully done, further periodontal disease will occur. 

In certain cases of crowding or buckling of the lower incisors with an 
attendant gingivitis, removal of one of the incisors might be indicated and the 
remaining teeth brought together. In so doing, the gingival tissues respond 
more readily to treatment, and the chronic gingivitis disappears. A careful 
ease analysis is necessary before recommending this procedure. 


Case 1.—Fig. 1, A shows this type of condition in a woman aged 27. One lower in- 
cisor was removed, and the remaining incisors were banded. The upper central incisors had 
been previously mutilated by improper dentistry and so these were reduced in mesiodistal 
width and retracted with a high labial arch. 

Fig. 1, B shows the healthy gingival tissues six months after removal of appliances. 
Case treatment was completed in ten months. 


Fig. 1. 


Deep overbites also may be the cause of periodontal disturbanece.**** In 
such cases of deep overbite, careful x-ray examination should be made to 
determine if beginning alveolar absorption is present, and, if so, treatment to 
help correct the overbite is indicated. 


Case 2.—Fig. 2 (J. H.) shows such a condition in a man aged 30 years. In addition to 
beginning periodontal involvement, palatal tissue irritation had commenced. An upper 
premolar and lower incisor were extracted in order to have sufficient space to align re- 
maining teeth. Final models (Fig. 2, B) were taken after fourteen months of treatment. 


The spreading or spacing of upper or lower anterior teeth, due to 
traumatic occlusion in one or more of the occlusal movements, is frequently 
concomitant with periodontal pockets around the incisor teeth. A deep over- 
bite is usually associated with these conditions and must be treated along with 
the protrusion correction. 

Case 3.—Fig. 3, A shows another case of beginning periodontoclasia in a man aged 29. 
The upper incisors were in linguoversion to the lower incisors, which had caused them 


to protrude and elongate. Beginning bone destruction was evident in the incisor and 
molar areas due to the traumatic occlusion. Johnson bands were placed on the lower 
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incisors and a twin arch was used. An upper lingual arch was used above, and Class 
III elastics were used to correct the alignment. Fig. 3, B shows the result one year after 
treatment was completed. Six months’ treatment was required. 


ORTHODONTICS AND GENERAL DENTISTRY****° 

A large portion of a general dental practice deals with prosthetic replace- 
ments for patients in the form of fixed or removable bridgework. 

In many cases, simple movement of teeth that have migrated after loss 
of neighboring teeth will be necessary in order to secure the best prosthetic 
result. In other cases, movement of certain teeth that are protruding or out 
of the line of occlusion will make the finished prosthesis more pleasing. The 
spreading of the incisors due to congenital absence of lateral incisors makes 
for an unsightly condition that simple orthodontic treatment can correct 
favorably for esthetic replacements. 

In certain cases where the teeth are in poor axial inclination, the pros- 
thetic appliance acts as a continuous “orthodontic” appliance, eventually 
causing loss of other teeth and, thus, larger restorations. Correcting the axial 
inclination of these teeth prior to prosthesis would prevent many such condi- 
tions. Many case reports are available showing the beautiful harmony and 
satisfactory dentures that can be obtained through combined ortho-prostho- 
dontist cooperation. 

It is essential that there be a fine spirit of cooperation between the 
dentist performing the prosthetic work and the orthodontist. Frequent con- 
sultations are indicated, and, in those cases in which fixed bridgework is in- 
dicated, the abutment teeth should be prepared and the bridge made ready 
while the teeth are being retained in their position by appliances. 

The orthodontist must use judgment and ingenuity in the treatment of 
such cases, as a good, esthetically pleasing, functional occlusion should be the 
goal, instead of a so-called “ideal” ocelusion. 


ORTHODONTICS AND ORAL SURGERY**™*? 


Many deformed occlusions and disfigured faces can be best helped only 
through the cooperation of the orthodontist and the oral or plastie surgeon. 
At times patients suffering fractured jaws will require the aid of orthodontic 
applianees for proper positioning of the displaced fragments. However, it 
is in the case of mandibular protrusions or true Class III malocclusion faces 
that surgical interference has its preferred close relationship with orthodontics. 
The extreme Class III face, or “ultraprognathous” mandible as Lifton®* has 
called it, is usually an unsightly one, and the occlusion presents a severe 
problem as far as mastication is concerned. 

Orthodontic appliances can do only part of the treatment in these cases, 
and surgieal correction is necessary in order to secure a beautiful and lasting 
result. The various surgical operations are not within the scope of this study ; 
however, it should be emphasized that such treatment is a radical procedure 
and the case demands much study by the orthodontist and surgeon before 
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being done. The literature shows many successfully completed cases of this 
nature and the results achieved well warrant the consideration of such pro- 
cedure. 

Abraham Goldstein®* reported a group of seven such cases from age 20 to 29 
representing a sample of more than twenty cases. Some of the conclusions he 
reached are: 

1. Evidence points to the condylar cut being the most successful. 

The edgewise mechanism is well suited for best maintenance of the new position. 


. Occlusal function is good after treatment. 
. The operation should be performed only on an adult as growth must be complete if 


permanence of result is expected. 
5. Some postoperative orthodontic treatment is usually indicated for best improve- 
ment. 


Kanthak and Hamm™ divide the surgical approach into three groups: 


1. Bicondylar resection 

2. Resection of the body of the mandible 

3. Osteotomy of the ascending rami 

They further show the importance of combined cooperation when they 
say: 

We have produced our best results by working in conjunction with an orthodontist who 
places arches on both upper and lower jaws, banding sufficient teeth to assure stability in 
the appliance. The teeth may be moved preoperatively to a position where good inter- 
digitation will be attained following mandibular section. After the osteotomy, the arch 
bars are used to fix the jaws firmly in the desired position. Following healing of the 
mandible in the new position the orthodontist again utilizes the appliances on the teeth 
to adjust the occlusion to the best possible state. This eliminates the necessity for grind- 
ing the ocglusion in the majority of patients and permits attaining a more satisfactory 
chewing surface. The combined orthodontic-surgical approach is capable of producing 
brilliant results in selected cases, 


These cases present dramatic results and well warrant our consideration 
of cooperation with a well-qualified oral surgeon. 

Mandibular displacements are also frequently a source of worry to the 
dental surgeon. The insertion of bite planes, in such conditions, in order to 
establish correct vertical dimension, will often prevent further overclosure 
and irritation in the condyle region. Cephalometric tracings® to determine 
path of closure and the freeway space or rest position are necessary aids for 
the proper diagnosis and treatment of such disorders. 


ORTHODONTICS AND PSYCHOSOMATICS®*® 


The problem of esthetics plays a most important role in the mental health 
of patients. Unsightly teeth, heavy protrusive facial features, and tenseness 
of the facial musculature due to denture disharmony all may cause mental con- 
flicts. The field of psychosomatic medicine has grown rapidly in recent years 
because it has been shown that emotions alter the physiology of the body and 
may cause pathologic changes to take place. 

Many eases of unsightly protrusions and positions of the teeth have 
caused patients to suffer a great deal of embarrassment and mental anguish. 
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In evaluating the need for adult treatment of malocclusion, the emotional 
make-up of the patient should be studied and taken into consideration. The 
orthodontist has the opportunity in many cases to remove emotional tension 
by securing a pleasant smile and improving facial appearance. 

An adult usually has come seeking orthodontic aid only because he is 
keenly aware of his deformity, and because it is a source of constant personal 
humiliation. I have found adults to be excellent patients, very cooperative, 
and most appreciative. Case 4 is such an individual. 


Case 4.—Fig. 4 (A. E.) shows a protrusion in a young woman aged 25 who had re- 
ceived orthodontic treatment several years previously. The orthodontist had extracted 
the two upper first premolars and considered the case complete as shown in Fig. 4, A. 
This was far from being completed because the patient, an attractive girl, was developing 
an obsession with regard to her protruding teeth, and rarely smiled. 

Extracting the upper premolars and permitting the posterior teeth to come forward, 
as was done, only aligned the teeth. From this, it can be seen that unless extractions 
are followed by careful, judicious, and indicated treatment, it is far better not to treat, 
and certainly better not to extract. 

In our treatment of the patient mentioned, the lower first premolars were extracted 
and complete edgewise mechanism was used for eighteen months to secure the result 
shown (Fig. 4, B). Final models taken three years after all appliances were removed show 
denture stable, and x-rays show teeth and supporting structures in better condition than 
before treatment some five years earlier. 

The following letter received from this patient at the end of treatment, I feel, best 
tells the adult orthodontic story: 


Dear Dr. Goldstein: 


Not long ago you asked me if I considered the time, discomfort, and 
money spent on having my teeth straightened worthwhile. I hope this will 


answer your question. 

Now when I proudly look into the mirror it doesn’t seem possible that a 
secant vear ago I was the possessor of crooked teeth. They “stuck out” which 
caused me to tug at my upper lip trying in vain to hide the protrusion. I was 
painfully self-conscious about it. When I laughed, I either threw up one hand 
to hide my face, or I kept my mouth closed, which caused my jaws to ache. 
I was constantly embarrassed, suffered untold agonies and acquired an in- 
feriority complex along the way—all because I had buck teeth! I realized, 
too late I thought, the importance of having beautifully straight teeth. It be- 
came an obsession; it became the first thing I noticed when I met anyone. If 
someone mentioned it, even kindly, I resented it, bitterly at first; then with an 
apologetic attitude, I confided that it was too late to do anything about it. And 
yet, I didn’t really believe that; I clung to the idea that someday I would find 
someone who could help me. 

Were you ever called “Buck”? Well, I was. It not only hurt, it made me 
mad! So mad that I promised myself that someday—somehow, I would have 
straight teeth. And I have! When I rang your doorbell I expected shortly to 
come bounding out with yet another rebuff . . . and when you said “I believe I 
can help you,” I could have cried from sheer happiness. ... I could have 
hugged your neck. With difficulty I refrained from doing either. Even though 
they were sound, for years every tooth in my head ached. They ached when 
I got up in the morning . . . they were still aching when I went to bed. I lay 
awake for hours trying to harness my tongue so that I wouldn’t go to sleep 
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pushing into my front upper teeth. I had an idea this caused them to move out- 
ward; in fact, I have even felt them moving. I sometimes suffered an acute 
and urgent desire to grab my mouth with my hand and try to push my front 
teeth back into my mouth. I usually had this urge when out in public, and 
was rendered helpless by my inability to do anything about it. 

The day you put bands on my two most prominent front teeth I was 
happier than when I got my Byelo doll, my skates and bicycle and at being able 
to skip the first grade. There were two reasons why I waited until I was 
twenty-five to have my teeth straightened. One was that I did not have the 
money. Then, there didn’t seem to be a dentist who would tackle the job. 
“Impossible” they termed it. 

Somehow I am always surprised when I hear a person say “Oh, I’d have 
my teeth straightened but they don’t look as bad as that bill would when I got 
it.” Why, I wouldn’t swap my straight teeth for all the minks in Alaska. 
(Or wherever little minks live.) To me it’s the safest and wisest investment I 
know, for who can dispute the fact that a beautiful smile is one of man’s or 
woman’s greatest assets? 

For over a year I withstood the jeers and skepticism of friends and ac- 
quaintances. “My dear, you don’t really mean you’re going to let him pull some 
of your teeth?” “Good heavens, but you’re crazy, I wouldn’t think of doing 
such a thing, you’ll be sorry.” “Why, I had a friend who wore braces and 
every one, mind you, every one of her teeth got loose and they’ve been that 
way ever since, and are rotting out!” “I wore ’em when I was little and on 
every tooth where the bands were I’ve got a cavity—it absolutely ruined me. 
Of course, maybe your dentist knows more than mine did, but I doubt it.” 
“I’d think twice before I’d let him work on me—but, of course, it’s your teeth, 
your money and your business.” I found myself confiding my tooth experiences 
to strangers in elevators, on trolleys, and in theatre lines. Whenever I met 
another set of braces we always smiled knowingly as though members of the 


same secret order. 
In the beginning, I was impressioned, x-rayed, photographed, grilled, 
numbered and filed. Since then I have been bewildered, confused, discon- j 


certed, difficult, tortured, harassed, distressed, miserable, injured, hurt, damaged, 
impaired, scathed, marred, defaced, abused, pleased, delighted, ecstatic, exultant, 
buoyant and victorious. You have been firm, adament, severe, stern, unfeeling, 
exacting, gay, competent, confident and grand. If I had another eighteen 
months of the same I would submit quietly and happily. I’m proud of every 
band, every wire, every hour of discomfort because I feel that I'll be chipping 
my teeth at the people who called me “Buck” when they’re putting theirs : 
away for the night in a glass of water. . 


Gratefully yours, 
/s/ Anita 


In addition to the personal satisfaction derived from receiving such :¢ 
letter, the orthodontist can better appreciate the importance of performing 
treatment on these older patients. 

The following case reports show a few additional cases in which facial 
and mouth changes occurred, greatly improving the appearance, as well as 
the entire personality, of the people involved. Pleasant smiles on faces that 
used to frown to cover disfiguring dental deformities can do much to achieve 
general happiness. 
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Case 5.—Fig. 5 (J. J.) shows an extreme Class II, Division 1 protrusion with crowding 
of the anterior teeth. The patient was at the lower level of the adult age group, 17 
years, but the case has been included because the patient had been told by certain 
orthodontists on previous occasions that she was too old for correction. Extraction of 
four first premolars followed by complete edgewise Tweed therapy gave the result shown 
in approximately one year’s time. 


Case 6.—Fig. 6 (C. F.) shows a Class II, Division 1 (subdivision) protrusion of a 
young woman aged 28. She had a most protrusive face, as the photographs show, and 
her teeth were most prominent. Approximately two years of treatment with the edge- 
wise mechanism brought this face and denture into a nice state of balance. It was 
necessary to extract the four first premolars in order to secure a satisfactory esthetic 
and functional result. Edgewise bracket bands were placed on all teeth during the 
course of treatment, and the spaces were closed with vertical loop sectional arches. Then, 
round and rectangular arches were used to complete the treatment. In order to correct 
the unilateral Class II molar relation, Class II elastic mechanics was first used and then, 
after a near Class III relation appeared on the previous normal relationship side, this side 
was switched to Class III elastic mechanics, and Class II was continued on the other side. 
The final result shows a pleasing muscular and facial balance. 


CasE 7.—Fig. 7, A (H. F.) shows a Class II, Division 2 malocclusion in a young 
woman aged 28 who was extremely conscious of the condition and considered it a decided 
handicap in her chosen profession of law. In this case, only the upper arch was treated. 
Second molars were removed, since the x-rays indicated the third molars were in proper 
condition, and a Johnson twin wire mechanism was placed on the upper arch and a 
headecap used at night to correct the protrusion. Fig. 7, B shows the result after fourteen 
months of treatment. Examination three years after all appliances were removed found 
the denture with both upper third molars erupted into proper position. The lower arch 
was left completely alone as it seemed to be a bit forward, and it was feared that Class 
II elastics might endanger the complete lower arch. The final facial photograph, three 
years after treatment, shows the pleasant result. 


CasE 8.—Some patients show extreme muscle tenseness about the face, making a nice 
facial appearance almost impossible, and Fig. 8 (A. B.), female patient, aged 24, shows 
such a case. The lower right cuspid had been lost previously, so three premolars from 
the other segments were extracted. Final photographs show results after sixteen months 
of active treatment using edgewise mechanism. The relaxation of the face, as well as 
the balanced occlusion, is plainly evident. 

CasE 9.—This is another case of protrusion in a young woman aged 22. Fig. 9, A 
shows models at the start of treatment, and intraoral view with attending gingivitis. 
History indicated previous orthodontic treatment of two years’ duration at the age of 12. 
The four first premolars were extracted and edgewise bands and technique used to treat. 
Final models show the case at the time retainers were inserted. Sixteen months of treat- 
ment was required. Fig. 9, B, final intraoral photographs, shows healthy tissues. 


These cases were presented not because they were unusual, but rather to 
show examples of types of adult cases that are especially adaptable for 
successful treatment. They emphasize that treatment can be carried out to 
a fine conclusion if carefully planned and instituted. 


SUMMARY AND CONCLUSIONS 


The adult dentition when in malocclusion or malfunction may be in need 
of several types or combinations of dental treatment in order to restore 
properly the health of the mouth and patient. It is indicated not only for 
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Fig. 9. 


esthetic purposes, but also for the remedy of certain mouth diseases—perio- 
dontoclasia, caries, certain pathologic disturbances, and mandibular displace- 
ments. Each field of dentistry is dependent upon an allied one and the neglect 
of one field, whichever it might be, will cause the health of the patient to 
suffer. 
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We must impress the various specialists of dentistry and the general prac- 
titioner that we must be concerned with the whole patient and not our own 
special field of interest. 

1. There is no age limit for orthodontic correction. The quality of the 
supporting bone and tissues and the judgment of the operator are the 
determining points, instead of chronological age itself. 

2. Certain growth deformities of the mandible must be treated by a 
combination of orthodontics and surgery in order best to correct facial de- 
formity and acquire good dental occlusion. 

3. Extraction as an adjunct to treatment plays a necessary and vital role 
in the treatment of adults. 

4. Much can be done to improve disharmony of related structures in 
adult life through the means of orthodonties. 

5. Adults must be treated with more caution than children, and should be 
watched more closely through frequent x-ray examinations. 

6. Satisfactory results are obtainable in the accurately diagnosed and 
properly treated adult cases. 

7. The broadening of our scope of adult treatment is important and neces- 
sary. 

Dr. Leuman Waugh” in 1927 made the statement which I feel holds even 
more weight today when he said, “Very much is possible in adult cases and 
treatment is the duty of the orthodontist.” Yes, I agree with Dr. Waugh that 
it is our duty to try to help those in need of correction, where there is some 
hope for success, if we are to continue to maintain our position as integral 
members of the healing arts. We must view the patient as a whole and think 
of our own specialty in the over-all relation to the health and well-being of the 
patient. In this way orthodontics offers a tremendous opportunity for service 
to humanity. 
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A BASIC FACIAL PATTERN AND ITS APPLICATION IN 
CLINICAL ORTHODONTICS 


Il. CRANIOFACIAL SKELETAL ANALYsIS (CONT’D),* AND DENTO-CRANIOFACIAL 
ORIENTATION 


Herpert I. Marcouis, D.M.D.,** Boston, Mass. 


ENTO-CRANIOFACIAL classification of occlusion of the human dentition 
depends, at the outset, on adequate and scientific records which are available 
from the following sources: 


1. Oriented photographs of the face.{ 

2. Standardized roentgen cephalographics. 

3. Accurate dental casts. 

4. Intra- and extraoral roentgenograms. 

These records yield statistical data and morphologic criteria for quantita- 
tive and delineative analysis in the following sequence : 

A. Craniofacial skeletal analysis (CSA): Appraisal of the developmental 
level of the craniofacial skeleton. (From 1 and 2 above.) 

B. Dento-craniofacial orientation (DCO): The position of the dentition in 
relation to the craniofacial skeleton. (From 1 and 2 above.) 

C. Detailed analysis and classification of occlusion according to Angle. 
(From 3 and 4 above.) 

D. Integration of A, B, and C for differential diagnosis, treatment planning, 
and prognosis. 

Elaboration of the first three categories, A, B, and C, may serve to clarify 
their roles in a comprehensive analysis. The fourth category, integration (D), 
will be discussed later in articles on differential diagnosis. 

A. Craniofacial Skeletal Analysis (CSA).—Disproportional development of 
the facial skeleton often is a major etiologic factor in the production of maloc- 
clusion. Therefore, the first objective is the assessment of the craniofacial skele- 
ton to determine if it is within the range of normal development. 

The cartoonist who created the familiar caricature ‘* Andy Gump’’ depicted 
but one severe example of facial skeletal anomalies. Inadequate development 
of ‘‘Gump’s’’ mandible could not permit normal occlusion. Casts of his denti- 
tion would reveal, in all probabilities, a Class I], Division 1 (Angle) maloc- 
clusion. 

An achondroplastie dwarf evidences an arrest in development of the mid- 
facial bones with either adequate or excessive posterosuperior growth of the 
mandible and resultant normal or excessively forward position of the chin. 

*Margolis, H. I.: I. A Basic Facial Pattern and Its Application in Clinical Orthodontics, 
AM. J. ORTHODONTICS AND ORAL SurG. 33: 631, 1947. 

**Professor of Orthodontics, Tufts College Dental School 

*Margolis, H. I. A Plastic and Graphic Technique for Recording Dental Changes and 
Facial Growth, AM. J. ORTHODONTICS AND ORAL SurG. 25: 1027, 1939. 


tMargolis, . L.: I. Standardized X-ray Cephalographics, AM. J. ORTHODONTICS AND 
ORAL, SurRG. 26: 725, 1940. 
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Thus, due to arrest in growth of the maxilla, the face in profile is quite the re- 
verse of ‘‘Andy Gump’’; the occlusion follows that reverse order, and is, there- 
fore, Angle Class III, true or simulated. Fortunately, these two extremes of 
facial skeletal deformities are not common and should be recognized by the 
general dentist or the family physician. However, aberrations in the develop- 
ment of facial bones often exist which are not readily recognized by observation 
and which influence differential diagnosis, treatment planning, and prognosis. 


Because the orthodontist should determine first if the facial skeleton sup- 
porting the dentition of the child is within the range of normal development, 
he, therefore, must learn if there exist significant patterns and morphologic 
criteria of facial skeletal balance. Observation in both areas at first raised 
objections by some who insisted that because of ethnie variations there were no 
anatomic patterns either statistical or morphologic which were of clinical value. 
Subsequently, however, others have suggested dentofacial correlations for clinical 
application and still more are forthcoming. Nevertheless, many clinicians still 
retain the ‘‘by guess and by gorry’’ formula for dentofacial analysis because 
they are offered a maze of statistics often so confusing that they finally either 
give up the idea of appraising the human face, or avail themselves of subjective 
concepts, the result of their own experience. Resort to this ‘‘method,’’ or to no 
method at all, has led to conflicts on fundamental clinical principles so that, 
currently, as in the entire history of modern orthodonties, starting at the be- 
ginning of this century, mechanotherapies, or systems of treatment, are divided 
into ‘‘philosophies’’ sometimes so different in their objectives that they seem 
to have no common ground for analysis and treatment of almost any type of 
malocelusion. 

Man, a primate, is classified by the anthropologist as Homo sapiens be- 
cause of common distinguishing characteristics, notwithstanding the fact that 
there exist numberous variations which distinguish every individual human 
being from any other. It is true that the anthropologist, without the aid of 
roentgen cephalographies, has had difficulty in establishing significant cephalic 
criteria which are applicable to modern man. According to Hooton,* the cephalic 
index is not a reliable criterion because it varies radically, not only in different 
races, but also within the same race. The same objection applies to the facial 
angle of Camper. Nevertheless, when one views Dallin’s famous statue of the 
American Indian on horseback in front of the Museum of Fine Arts in Boston, 
there is an impression of balance and harmony of the face and head. Also, when 
one sees a child in any country and is impressed with the facial balance and 
harmony, the question arises then: ‘‘Are there facial skeletal patterns for 
balance and harmony descriptive of the face of the American Indian, the 
Seandinavian, and the Mediterranean which apply not only within the same 
race but also in different races?’’ Indeed, ean the clinician determine cranio- 
facial skeletal balance in American children, who are the composite of many 
ethnie groups? 

It is important to emphasize that the orthodontist must distinguish between 
objective observations of balance of craniofacial skeletal development and sub- 


*Hooton, E. A.: Personal communication, July, 1948. 
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jective impressions of facial beauty. A child may have a balanced facial skeleton, 
but, because of prominent zygomata or strabismus, may not be beautiful. The 
orthodontist is not concerned with many similarly irrelevant factors in a 
strictly objective classification of dentofacial anomalies. He does want to know, 
however, if the facial bones, immediately supporting or remote from the denti- 
tion, have developed to a degree where they have affected the position of the 
teeth, thus either causing or contributing to the malocclusion. Therefore, he 
needs criteria to measure or appraise normal developmental ranges and devia- 
tions therefrom. 


The maxillofacial triangle (MFT): The maxillofacial triangle (MFT) de- 
scribed in a previous paper® is a skeletal craniofacial pattern, obtained from the 
standardized, sagittal roentgen cephalogram. It can be used in dento-cranio- 
facial analyses (FCA) to provide indexes of vertical and anterior levels of 
craniofacial skeletal development, and as a reference from which to orient the 
dentition and other anatomic structures, available in the standardized roentgen 
cephalogram. The cranial base line of this triangular area is established by 
nasion and one other anatomic landmark in the cranial base. The other two 
lines are the mandibular line as described by Martin,{ and the facial line ex- 
tending from nasion (N) to the most anterior point (pogonion) of the body of 
the mandible on the mental protuberance (M). Three cranial base lines have 
been described. In this report is used the one established by nasion (N) and 
the cranial edge of the spheno-occipital synchondrosis (S.0.) (Fig. 1). 

The angle YNM at nasion (N) of the maxillofacial triangle is the cranial 
facial angle and records anterior developmental limit or position of the body 
of the mandible at the mental protuberance (M) and is formed by the cranial 
base line and the facial line. 

The angle NMX at M is formed by the facial and mandibular lines and is 
the facial mandibular angle. The cranial and mandibular lines form the angle 
NXM at X and it is the cranial mandibular angle. Both of these angles (M and 
X) represent proportional or relative vertical growth and development or posi- 
tion of the lower border of the mandible. The cranial and mandibular lines 
may intersect within or without the skull, and the intersection is termed X 
(Fig. 2). 

The Frankfort horizontal plane, as it is described in the Agreement in 1884, 
cannot be obtained on the cephalic roentgenogram because porion is not dis- 
cernible. Further, orbitale grows downward at a different rate than does 
porion.t Therefore, in roentgen cephalographies a plane constructed by cranial 
landmarks is preferred as a reference plane. Because of the fixation available 
in the cephalostat§ where motion of the head is limited, it is possible to con- 
struct a plane in relation to the circle (the projection of the cylinders in both 
ear rods) and left orbitale. Thus is constructed a cephalographie horizontal 


*Margolis, H. I. A Basic Facial Pattern and Its Application in Clinical Orthodontics, 
AM. J. ORTHODONTICS AND ORAL Sura. 83: 631, 1947. 


+Martin, Rudolph: Lehrbuch der Anthropologie, Jena, 1923, Gustav Fischer. 

tSee cephalographic tracings by Margolis of posteroanterior roentgen cephalograms from 
birth to maturity. (Salzmann, J. A.: Principles of Orthodontics, ed. 2, Philadelphia, 1951, 
J. B. Lippincott Company.) 

§$Margolis cephalostat. (Margolis, H. I 


. L.: II. Standardized X-ray Cephalographics, AM. 
J. ORTHODONTICS AND ORAL SurG. 26: 725, 1940.) 
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plane, a modification of the original Frankfort plane, and when used should 
be referred to as such. 

Universal application of the mavrillofacial triangle (MFT): The maxillo- 
facial triangles constructed on standardized sagittal roentgen cephalograms, 
obtained from samples of skull material and children, yield patterns that are 
similar in proportions, regardless of age, sex, or ethnic origin, when the cranio- 
facial skeleton is well developed, in balance and in harmony. As described in 
the first article of this series, this triangle was constructed originally on thirty 


Fig. 1.—Standardized sagittal roentgen cephalogram. 

(1), Maxillofacial triangle (MFT). (See text and Figs. 2 and 3.) 

(2), Principle of mandibular plane. (See text.) 

(3), Relation of facial line to lingual surface of the crown of the mandibular incisor in 
the nonprognathous dentition. (See text.) 


(4), The incisor-mandibular angle in the balanced, well-developed facial skeleton with 
nonprognathous dentition.*7 
American Indian skulls obtained from the Peabody Museum of Harvard Univer- 
sity through the courtesy of Professor Hooton. Similar statistical treatment was 
then applied to one hundred American white children. Both samples were 
selected by observation, because of balance and harmony in craniofacial skeletal 
development and excellence of ocelusion.* Further statistical analyses on larger 
series demonstrated rather convincingly that the maxillofacial triangle (MFT) 
provides indexes of proportional vertical and anteroposterior craniofacial 
skeletal growth and development for use by the orthodontist to be applied on 
white children, regardless of age, sex, or ethnie origin (Fig. 3, A, B, C, and D). 

*Mergolis. H. I.: A Basic Facial Pattern and Its Application in Clinical Orthodontics, 


Am. J. ORTHODONTICS AND ORAL SuRG. 33: 631, 1947. 
+Margolis, H. I.: The Axial Inclination of the Mandibular Incisors, AM. J. ORTHODONTICS 


AND ORAL Sura. 29: 571, 1943. 
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Interest was sufficient to construct the MFT on roentgen cephalograms of 
races other than Caucasian. For example, the faces of the Chinese adult male 
and the white adult female, illustrated in Fig. 4, A and B, each having excellent 
dental occlusion, may be appraised by observation as well developed in balance 
and harmony, although innumerable descriptive and measurable criteria dis- 
tinguish one face from the other. It is noteworthy that the maxillofacial tri- 
angles of both are remarkably similar. 


Fig. 2 


_ Fig. 2.—A sample cephalographic tracing obtained from sagittal roentgen cephalogram 
indicating the maxillofacial triangle and some other anatomic landmarks. (See Fig. 1.) ese 
and others are readily available in good roentgen cephalogram. 


al, Long axis of maxillary incisor bi, Long axis of mandibular incisor 
2, Intersection of 1 with cranial base, forming incisor-cranial base angle 
8, Cranial edge of spheno-occipital synchondrosis 
4, Articulare (Bjérk) 
5, Base of occiput posterior to foramen magnum 
Pveretis of occlusal surface of maxillary and mandibular first permanent 
molars 
Pogonion—anterior point on mental protuberance 
Solton point 
Projection of gonion on mandibular line 
Projection of mental protuberance (pogonion) on mandibular line 
Length of body of mandible 
Intersection of 1 with mandibular line, forming the incisor mandibular 
angle (IM) angle 


MAXILLOFACIAL TRIANGLE (MFT) 


SIDES: ANGLES: 
Cranial base line 7 N(SO)X At N (XNM) 
Facial line N (M') M At M (NMX) 
Cranial base line MX At X (NXM) 


Fig. 5, A, B, C, and D are photographs, and Fig. 6, A, B, C, and D are 
cephalographic tracings of a male East Indian adult, a male Chinese adult, 
a male white adult, and a female Negro adult. Ethnically quite apart, never- 
theless, the inclined plane relations of their excellent dentitions are almost 
identical and their maxillofacial triangles are similar and fall within one 
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Fig. 3 A-D.—A, B, and C, Statistical treatment of angles at N, M, and X, of maxillofacial 


triangle (MFT) of 181 white American children, between the ages of 6 and 19 years, selected 
by observation because of balance and harmony of facial development. The cases were grouped 
first without regard to age, sex, or ethnic origin. Separation according to these criteria showed 
no significant variations. It is readily evident that a regular pattern exists in each case, with 
most individuals in the sample following about the mean, and proportionally smaller numbers 
at the extremes. The indication, therefore. is that the data are normally distributed.* 7+ D, 
Templets for angles, at M, N, and X of the maxillofacial triangle (MFT), indicating means and 
one standard deviation from the means. 


*Margolis, H. I.: A Basic Facial Pattern and Its Application in Clinical Orthodontics, 
Am. J. ORTHODONTICS AND ORAL Sura. 33: 631, 1947. 

+Margolis, H. I.: The Axial Inclination of the Mandibular Incisors, AM. J. ORTHODONTICS 
AND ORAL Sura. 29: 571, 1943. 
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standard deviation from the means obtained for the sample of Indian skulls 
and white American children. 

Preliminary observations suggest that there is a significant similarity of 
the maxillofacial triangles in all races of modern man, when the facial skeletons 
are well developed in balance and harmony. To confirm this observation, 
measurements on races other than Caueasian, statistical treatment is being 
applied to other ethnie groups. 


MEAN« 67.5 
STANDARD DEVIATION =2.77 
STANDARD ERROR 


ANGLE AT M(NMX) IN DEGREES 


N 


Fig. 3D 


Fig. 3 C and D. (For legend, see opposite page.) 


The principle of the mandibular plane: A persistent morphologic lineament 
of the balanced well-developed skull, which must be correlated with the statistical 
observations of the marillofacial triangle, is that the mandibular line* of the 
MFT, when continued posteriorly, either is tangent to the occipital bone posterior 
to foramen magnum, or falls below the base of the occiput. 


_ *The mandibular line is formed by the intersection of the mandibular plane with the mid- 
Sagittal cephalic plane on the standardized sagittal roentgen cephalogram, 
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Fig. 4.—A, Composite x-ray photograph of male Chinese adult with well-developed, bal- 
anced facial skeleton and prognathous dentition; compare with distribution graphs in Fig 3. 
Note relation of facial line to mandibular incisors and note angie. Also note 
mandibular plane-occiput relation (principle of mandibular plane). (Margolis, H. I.: Compo- 
site X-ray Photographs, AM. J. ORTHODONTICS AND ORAL SurRG. 27: 717, 1941.) B, Composite 
x-ray photograph of female adult balanced facial skeleton, as indicated by maxillofacial 
triangle and mandibular plane-occiput relation (see text); nonprognathous dentition; note re- 
lation of facial line to crown of mandibular incisors (see text); compare with prognathous 


Chinese (Fig. 4, A). 
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During a discussion in the fall of 1949 in Dublin, Ireland, Sheldon Friel, 
the eminent and skeptic orthodontist, hearing the author make the above state- 
ment regarding the principle of the mandibular plane, disappeared, and in a 


D. 


Fig. 5.—A, B, C, and D, Photographs of well-developed faces selected at random by ob- 
servation. Each has excellent occlusion. A, East Indian male adult; B, Chinese male adult; 
C, white male adult (artist’s model); D, Negro female adult. (See illustration for maxillo- 
facial triangles [MFT] and then compare with distribution patterns in Fig. 3). 


A. B. 


Fig. 6.—A, B, C, and D, Maxillofacial triangles (MFT) from tracings of roentgen cephalo- 
grams: A, East Indian male adult; B, Chinese male adult; C, white male adult; D, Negro 
female adult. (See Fig. 5, A, B, C, and D and Fig. 3.) 


moment returned with two skulls, each having an excellent occlusion and a well- 
developed facial skeleton. One was that of a child with a complete deciduous 
dentition; and the other, that of an adult. He subjected both skulls to test the 
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statement of the relation of the mandibular plane to the base of the occiput. These 
two, as have several thousand other skulls, confirmed the anatomic principle sug- 
gested: in the balanced, well-developed skull, the mandibular plane, when 
continued posteriorly, is tangent to the occipital bone posterior to foramen 
magnum, or falls below the base of the occiput (Fig. 1). 

When the mandibular plane of a skull, or the mandibular line of a sagittal 
roentgen cephalogram, extended posteriorly, enters the eranial vault, it is a 
significant indication of vertical developmental discrepancy, in any one or in any 
combination of the following: 


1. Arrest in vertical growth of the rami and/or body of the mandible. 

2. Developmental deformity at the union of the rami and body of the 
mandible. (Increased gonial angles are usually present in both 1 and 2, above.) 

3. Cranial base malformation causing inadequate downward growth of the 
mandibular fossae of the temporal bones with resultant higher temporoman- 
dibular articulations. 


These developmental defects, not under the direct control of the ortho- 
dontist, do, however, limit his clinical achievement potentials. Arrest in ver- 
tical growth (1) and deformity in the body-rami union (2) are readily recog- 
nized in the roentgen cephalogram. However, growth discrepancies in the 
cranial base affecting the mandibular fossae are more difficult to establish. 
Anatomic studies of these structures are currently in progress at Tufts College 
Dental School and will be reported later. Examples of severe deficiency (1) 
and deformity (2) follow: 

Fig. 7, A (J. S.) is the photograph of a little girl, aged 7, with an obvious 
deficiency in the lower third of her face. Fig. 7, B is a photograph and tracing 
of the same child. Note that the mandibular line enters well into the cranium, 
a strong index of disharmonie vertical development. Arrest in growth of the 
entire mandible, severe in both vertical and anterior dimensions, is further 
indicated by the small cranial facial angle at nasion (N) and the large cranial 
mandibular angle (XY). 

Fig. 8 is a composite x-ray photograph of the same child some years after 
all orthodontic treatment had been completed (retaining appliances removed ) 
and a chin implant inserted by a plastic surgeon. The growth pattern indicated 
by the maxillofacial triangle is still poor; the directional growth vectors persist 
as in the original pattern. Many children present themselves for orthodontic 
treatment with varying degrees of arrest in bone development which affect 
occlusion of the teeth and limit prognosis for orthodontic therapy. These 
developmental defects should be observed and recorded before treatment is 
undertaken. 

Fig. 9 (H. N.) also demonstrates a violation of the princtple of the man- 
dibular plane. This illustration is not one of arrested growth of the mandible, 
as demonstrated in the previous child. The open-bite malocclusion present in 
this youth is not simply an overeruption nor an undereruption of teeth, so often 
debated when classification is made solely from casts of the dentition. The 
deformity lies primarily in the skeletal pattern and, etiologically, is associated 
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Fig. 78 


Fig. 7.—A, Photograph of a girl aged 7 (J. S.) with obvious deficiency in the lower third 
of the face. (See Figs. 7, B and 8.) B, Roentgen cephalographic tracing of girl aged 7 (J. S.): 
imbalance of lower third of face evidenced by maxillofacial triangle (MFT). Angle at N, 64 
degrees; angle at M, 57 degrees; angle at X, 59 degrees; compare with normal distribution 
pattern (Fig. 3). 

Mandibular plane-occiput relation: mandibular line enters well into cranial vault: viola- 
tion of principle of mandibular plane; mandible small in both dimensions: vertical and antero- 


posterior. 
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Fig. 8.—Composite x-ray photograph of child seen in Fig. 7, A and B, several years after 
orthodontic treatment. Although implant was inserted at the chin, deficiency persists because 
direction of growth increments were unchanged. Violation of mandibular plane-occiput prin- 
ciple persists. Second facial line extends to implant. 


Fig. 9.—Sagittal roentgen cephalogram of youth aged 19 (H. N.). Note that mandibular 
plane enters cranial vault, a violation of the principle of the mandibular plane, not due to ar- 
rest in growth of rami in body of mandible, but rather to faulty development associated with 
malnutrition and with muscle imbalance. Malocclusion in this and preceding child not simply 
dental and prognosis is limited. (Will be discussed in more detail in later article under differ- 
ential diagnosis which will include integration of [A] craniofacial skeletal analysis [CSA]; 
[B] dento-craniofacial orientation [DCO]; [C] detailed analysis and classification of occlusion. ) 
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with malnutrition and imbalance in muscle forces. Treatment planning, there- 
fore, must take into.consideration these limiting factors. Orthodontie mechano- 
therapy designed only for tooth movement often is inadequate (Figs. 8 and 9). 


Although the mandibular plane-occiput relation is a significant morphologic 
phenomenon of vertical development, yet it must not be used as the sole 
criterion in craniofacial skeletal analysis because it may be compensated for, 
or aggravated by, other factors. Therefore, it should be recorded with, and 


related to, other observations. 


. Fig. 10.—Sagittal roentgen cephalogram of young adult female Negro. MFT, angle at N, 
73 degrees; angle at M, 66 degrees; angle at X, 41 degrees; craniofacial skeleton in normal 
range of development. Note mandibular plane-occiput relation; note intersection of facial 
line and mandibular incisor and large 1M angle indicating bimaxillary prognathism. 


It is a common error to consider a single criterion upon which to base 
diagnosis without correlating other clinically valid criteria. For example, the 
incisor-mandibular angle,* introduced by the author, is a clinically significant 
metric criterion for use in describing the inclination of that incisor to the 
mandibular plane on the midsagittal cephalic plane. Nevertheless, as he has 
emphasized, it must be correlated with the level of craniofacial skeletal de- 
velopment (CSA), and dento-craniofacial orientation (DCO). The orthodontist 
who makes the most of roentgen cephalography will learn to make an inte- 
grated analysis using data of established significance. He will use the entire 
maxillofacial triangle rather than one element. Further, he will learn to com- 
bine statistical data with morphologic criteria. In clinical orthodontics the 
exclusive use of either statistics or morphology has not been successful. 


*Margolis, H. l.: The Axial Inclination of the Mandibular Incisors, AM. J. ORTHODONTICS 
AND ORAL Sura. 29: 571, 1943. 
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B. Dento-craniofacial Orientation (DCO).—Having determined in both 
vertical and anterior directions, by the method described, the pattern of de- 
velopment of the craniofacial skeleton, the next step is to orient the dentition 
to this skeletal pattern. 


cp. 
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Fig. 11.—“Old Glory” sagittal roentgen cephalogram; maxillofacial triangle (MFT) in 
normal range; principle of mandibular plane is confirmed indicating normal vertical develop- 
ment, i.e., mandibular plane when continued posteriorly is tangent to, or falls below, the base 
of the occiput posterior to foramen magnum. Dento-craniofacial orientation (DCO) indicates a 
true bimawillary prognathism. (See Fig. 10.) (The author acknowledges with appreciation 
the roentgen cephalogram of “Old Glory” from L. Bodine Higley, University of Iowa.) 


When the maxillofacial triangle lies within the suggested normal range, 
then, in the orthognathous profile, the facial line intersects the lingual surface 
of the crown of the mandibular central incisors, or lies anterior to these teeth 
(Figs. 1, 4, B, 6, A and C). The long axis of the mandibular incisor is then 
perpendicular to the mandibular plane.* 

However, when in a balanced, well-developed facial skeleton the dentition 
is anterior to the facial line, and the profile projects in the region of the mount 
with an apparent deficiency in the chin or mental protuberance, then the profile 
may be described as prognathous. The facial line will intersect the mandibular 


*Margolis, H. I.: The Axial Inclination of the Mandibular Incisors, AM. J. ORTHODONTICS 
AND ORAL SurG. 29: 571, 1943. 
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incisor at the lingual gingival ridge or may pass through the root of that tooth. 
The mandibular incisors are procumbent and the incisor-mandibular angle is 
95 degrees or greater. 

The Negro with a well-developed face in balance and harmony probably 
will have a maxillofacial triangle similar to that of the nonprognathous white 
person. The dentition including alveolar and often supporting basal bone, how- 
ever, often is differently oriented: it is prognathous in relation to the facial line. 


Fig. 12.—Composite x-ray photograph of young girl, aged 10. Craniofacial skeletal anal- 
ysis (CSA) indicates balanced, well-developed facial skeleton, very slight vertical discrepancy 
because mandibular line enters cranial vault very slightly, however, not sufficiently to be a 
deformity. Excellent occlusion. Dento-craniofacial orientation (DCO): bimagillary dento- 
alveolar prognathism. Compare with Negro and “Old Glory” (Figs. 10 and 11), each of which 
has bimazillary prognathism. When occlusion is good, this orientation of the dentition is not 
to be considered a deformity; rather, a level of reduction of the dentition in the course of its 
evolution. However, when associated with malocclusion, then proper treatment planning per- 
mits improvement of facial contours as well as correction of occlusion. (See Figs. 14, 15, 16, 
and 17.) 


protrusion’’: Orthodontists describe some occlusions as 
‘*bimaxillary prognathism,’’ ‘‘double-protrusions,’’ or ‘‘bimaxillary protru- 
sions.’’ These terms are used interchangeably. However, they should be more 
clearly defined in order that they may have clinical significance. The Negro, 
who has a good facial pattern as indicated by the maxillofacial triangle and 
mandibular plane-occiput relation, and whose dentition is forward as related 
to the facial line, has a bimazillary prognathism (Figs. 10 and 11). The Chinese, 
discussed earlier in the paper (Fig..4, A), also has a similar prognathism.* The 

*In both types, the prognathous characteristic applies to the midfacial bones including the 


maxilla and the dentoalveolar structures of both jaws, but not the inferior border of the man- 
dible nor the mental protuberance (Figs. 4, A and 10). 
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child who has had his teeth “rounded out” by orthodontic appliance therapy, 
moving his incisors anterior to the facial line, has a bimaxillary, or double, 
dentoalveolar protrusion. The prognathism in the illustration of the Negro is 
a normal physical characteristic ; the child with his teeth ‘‘rounded out’’ is an 
orthodontie distortion; therefore, the two phenomena should be differentiated 
in their terminology. No one who has practiced orthodontics for any length of 
time will deny that he has produced an orthodontic bimaxillary protrusion at 


Fig. 14 

Figs. 13, 14, 15, 16, and 17.—Photographs of children who had malocclusion. In addition 
to malrelation of the teeth there was a bimavillary dentoalveolar prognathism. Cephalographic 
analyses demonstrated this type of dentocraniofacial orientation. It is important to distinguish 
between bimaxillary prognathism and bimaxillary dentoalveolar prognathism because prognosis 
is directly dependent upon the degree of supporting bone involved. Left side, before treatment; 
right side, after treatment. (This will be discussed in a later article under differential diagno- 
sis.) 


one time or another, thus simulating, in one area, namely, the dentoalveolar 
structure, the genetie pattern of the dentition of primitive man. Continued 
growth of the face often reduces the bimazillary dentoalveolar protrusions 
created by orthodontic treatment. On the other hand, the protrusion may 
persist or, if reduced because of vertical growth of the facial skeleton, may 
result in overlapping lower incisors which, in turn, has been incorrectly 
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Figs. 15, 16, and 17. (For legend, see opposite page.) 
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attributed to erupting third molars. Charles H. Tweed, called the best clinical 
orthodontist in the world by Angle, changed his entire concept of treatment 
planning and mechanotherapy in order to avoid creating double or bimaxillary 
protrusions. His teachings have profoundly influenced the concept and practice 
of present clinical orthodonties. 

Prognathism is of phylogenetic origin. Protrusion, as it applies in ortho- 
donties, implies ontogenetic influence. 

Prognathism and protrusion may each be combined with the terms dental, 
dentoalveolar, maxillary, mandibular, and bimazillary—a combination of the 
proper words will serve to orient anteriorly the dentition to the craniofacial 
skeleton, indicate the anatomic areas affected, and suggest normal variations 
from deformities. A bimaxillary dentoalveolar prognathism in modern man 
may very well be a normal phylogenetic level of development for the individual 
(Fig. 12). On the other hand, a maxillary or mandibular protrusion is a maloc- 
clusion and is associated with a disturbance of the forces of occlusion. The 
orthodontist can improve considerably the contour of the lower third of the 
face by reducing a bimaxillary dentoalveolar prognathism (Figs. 13, 14, 15, 16, 
and 17). 

It is doubtful if the orthodontists can similarly improve a true bimavrillary 
prognathism, for, not only are the teeth and supporting alveolar bone involved, 
but also the basal bone of the maxilla or mandible or both are forward to the 
facial line as demonstrated in the Chinese, Negro, and Old Glory (Figs. 4, B, 
10, and 11). 


C. Detailed Analysis of Occlusion From Plaster Casts—Having (1) estab- 
lished the craniofacial skeletal pattern (CSA) and then (2) oriented the denti- 
tion to the craniofacial skeleton (DCO), the next step (3) is a careful and 
detailed study of occlusion from plaster casts. 

Occlusion of the human dentition in terms of relations of the teeth to their 
fellows in the same arch and to antagonists in the opposing arch is by no means 
a static one. The dynamie character of occlusion is demonstrated in studies of 
the relations of the gum pads in infants, of the deciduous and mixed dentitions 
in young children, then of the dentitions in the young adult, and finally in 
senescence. Dr. Angle described adult occlusion in terms of arch relations and 
precise inclined plane relations of teeth to teeth. Since orthodontists and many 
general dentists are well familiar with Angle’s classification, it is not necessary 
to elaborate on it. However, it is important to emphasize that this classification 
which has served the profession so well need not be discarded as some claim. 
Rather, it should be supplemented with data obtained from roentgen cephalo- 
graphies. 

Failure to integrate these and other data erroneously suggest that one 
universal plan of treatment is required for a given type of malocclusion as 
defined by Angle. Thus, whether the orthodontist uses an edgewise mechanism 
or an Andresen removable appliance, many efforts will be doomed to failure, if, 
in all Class II, Division 1 maloceclusions, as determined by plaster casts alone, 
the objective is to develop anteriorly the mandibular arch in order to establish 
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correct inclined plane relationships. It can be readily demonstrated by integra- 
tion of cephalographies with a detailed study of accurate dental casts in a 
random selection of Class II, Division 1 maloceclusions, that either or both 
dental arches may be supported by an adequate or inadequate craniofacial 
skeleton. 

Further, occlusion of the teeth is influenced not only by the development 
of the craniofacial skeleton but also by the excursions of the mandible in fune- 
tion, resulting from neuromuscular activity. 

Although this article and the one preceding it deal with the dentition and 
craniofacial skeletal structure, myofunctional studies as emphasized by Rogers, 
Ballard, Rix, Moyers, and others must be equally studied and correlated with 
dento-craniofacial observations for better understanding of the physiology of 
occlusion. Myometrie studies are currently in progress at Tufts College Dental 
School. 

It becomes increasingly evident that analysis of a dento-craniofacial de- 
formity requires: 


1. A survey of the craniofacial skeleton. 

2. Orientation of the dentition to this bony frame. 

3. A detailed study of occlusion. 

4. Integration of valid and pertinent data obtained from 1, 2, and 3. 


Several criteria have been suggested: the maxillofacial triangle (MFT), 
the relation of the facial line to the mandibular incisors, the inclination of the 
mandibular incisors to the mandibular plane, and the relation of the mandibular 
plane to the base of the occiput. There are, of course, other criteria, some sug- 
gested by other investigators and many yet undiscovered, awaiting investigation 
by the student who will search for them. 

So-called ‘‘simple’’ malocclusions, as evident by models alone, may be 
influenced by various concomitant phenomena in craniofacial skeletal develop- 
ment and dento-eraniofacial orientation. Standardized roentgen cephalographies 
offers an opportunity for the orthodontist to record, in a scientific manner, 
growth and development of the dentofacial complex during observation, classify 
deformities before treatment, prognose his clinical potentials, and evaluate his 
clinical achievement. 


(References will appear at the end of the series.) 
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PRAGMATIC APPROACH TO ORTHODONTIC PROBLEMS 


JosEPH ScuureE, D.D.S., Brookiyn, N. Y. 


T IS implied in a professional calling that its members never cease to be 

students. This attitude must obtain especially in the rapidly developing 
field of orthodontics. It hardly needs to be said that one is not a finished or- 
thodontist upon completion of postgraduate study. Predicated as it is for sue- 
cessful practice upon biologie concepts, technical competence, an artistic sense, 
and sound clinical judgment, the specialty of orthodontics is among the strictest 
of disciplines. It is only through intensive application and study and through 
long years in the mill of actual experience that the orthodontist gains the under-- 
standing, the insight, and the practical knowledge that are essential to coping 
with the dentofacial complexities to which orthodontists are heir. Probing 
his uncertain way through the dark, dense woods of intricate clinical problems, 
the orthodontist has a difficult path to hew. 

His difficulties arise in great part from the highly complex nature of the 
orthodontic problem itself, together with the limited opportunities for post- 
graduate study and training and his comparative isolation from the ideas and 
experience of other orthodontists. Add to these the antithetical positions on 
fundamental concepts taken by opposing schools of thought, the conflicting 
philosophies of treatment that are often propounded as dogma, and the frag- 
mentation of the specialty along lines of appliance therapy—and the ortho- 
dontist’s woes are compounded. What strikes the thoughtful practitioner is the 
resulting confusion that makes diagnosis and treatment planning an uncertain 
exercise. 

Diagnosis and treatment planning form the basis of clinical procedures 
and determine the success or failure of orthodontic therapy. There enter into 
case analysis, the term Strang’ prefers as being more explicit, the patient’s 
medical history, his dental history, oral habits and temperament, the classi- 
fication of the malocclusion, the direction, character, and degree of tooth move- 
ment, facial esthetics and the relation of the dental arches to cranial anatomy, 
and a consideration of prognosis and retention. It is when the evaluation of 
this information is translated into actual clinical procedures that disagreement, 
at times touching on the acrimonious, cleaves our specialty. 


CONFLICTING VIEWPOINTS IN ORTHODONTICS 


That there are decided differences of opinion on basic clinical approaches 
is apparent from even a casual study of orthodontic literature. It is the stead- 
fast contention of some that most rarely, if ever, is it necessary to extract teeth 

This thesis, which was given as a partial fulfillment of the requirements for certification 
by the American Board of Orthodontics, is being published with the consent and the recom- 


mendation of the Board, but it should be understood it does not necessarily represent nor 
express the opinion of the Board. 
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as part of orthodontic therapy, while at variance are those who as firmly prac- 
tice the removal of dental units in as much as 90 per cent of their cases. There 
is an active group that uses the edgewise appliance to the exclusion of all others, 
while another group advocates the use of the twin wire arch mechanism. Still 
others employ only the labiolingual technique, while the Universal appliance has 
its exclusive followers, especially in the West. Those who favor the extraction 
of teeth as an intrinsic clinical procedure, advocates generally of the edgewise 
appliance, say that the expansion of contracted arches is almost always an en- 
tirely useless routine. On the other hand, the uncompromising, unqualified ap- 
plication of the edgewise technique has been called ‘‘the most mechanistic, regi- 
mented system to which poor inoffensive teeth can possibly be subjected.’” 
There are clinicians who submit that any pressure but continuous gentle pres- 
sure is unphysiologic, while others routinely use strong intermittent force on the 
teeth. One school holds that a straight flat profile is an essential criterion of 
suecessful treatment, while opposite opinion proposes that esthetics in facial 
art is a matter of subjective judgment and that nature intends no uniformity 
in facial profiles. Articles on treatment in the deciduous and mixed dentitions 
published in our literature are many and varied, some advising, others de- 
preciating, appliance therapy as a prescribed procedure before the eruption 
of the premolars and permanent canines. ‘‘Jumping the bite’’ in Class II, Divi- 
sion 1 cases has its proponents in the literature, while published research of 
recent date postulates a fixed and unchanging relation of the lower jaw to 
cranial anatomy when the mandible is at rest position. 

Ours is a comparatively young profession. When one considers the rela- 
tively short time since Angle that its members have had to work out a tremen- 
dous range of highly complex problems, this apparent confusion is not surpris- 
ing. Significant scientific research into the nature of the dentofacial complex 
dates only from Oppenheim, Hellman, and Todd. An important means and 
powerful impetus to the study of the growth and development of the head were 
given to the specialty by the introduction of cephalometries in 1931 by Broad- 
bent,’ whose work has been expanded by Brodie, Thompson, Higley, Margolis, 
and others. Tweed’s radical clinical approach has contributed significantly in 
re-evaluating the goals of treatment and in redirecting the thinking of the 


orthodontist. 

It is natural that along the way there should have arisen around basic or- 
thodontie concepts opposing schools of opinion. In the future, the potentiali- 
ties and the limitations of orthodontic therapy may be defined more sharply and 
there will be perhaps greater concurrence in clinical methods and procedures. 


In the meantime, however, the orthodontist as he faces his patients finds 
need for some approach to the reconciliation of these opposing viewpoints and 
to their adaptation to clinical practice. Must the clinician regard these conflict- 
ing tenets as absolutes, or does experience support the more moderate view that 
these apparently contrary precepts have value and application in orthodontic 
therapy and that they are, in fact, as principles of procedure not mutually ex- 


clusive ? 


JOSEPH SCHURE 


THE NATURE OF THE PROBLEM 


Before the clinician can construct a rational approach to the relation of 
these conflicting viewpoints to clinical practice, it is necessary for him to at- 
tempt to understand the nature of the orthodontie problem. The orthodontist 
is ‘‘faced every minute of his working day with factors, combinations of fac- 
tors, and reactions which are completely inealeulable on a purely scientific 
basis.’"* The child in need of orthodontic treatment presents a series of com- 
plexities that are the end products of the interplay of heredity, environment, 
ontogenetic development, glandular activity, health, diet, funetion, and tempera- 
ment. The result is infinite variation which makes the determination of causa- 
tive factors an inconclusive undertaking. Except for manifestly local causes, 
practically nothing definite is known about the etiology of malocclusion. It has 
been assumed from the time of Angle® that the development of normal oeclu- 
sion in every individual is nature’s purpose and that when malocclusion occurs, 
the causes are local, congenital, metabolic, or due to disease. However, these 
causes do not account for the large number of malocelusions in which the health 
histories are completely negative. Strang® writes, ‘‘It must be frankly stated 
that very little is known about the primary cause or causes of modifications of 
growth or of abnormal development of the structures comprising the area with 
which we are vitally concerned.’’ We are dealing largely with a problem, 
which as yet, it seems, we cannot define scientifically. 

An hypothesis that basically malocclusion is not the perversion of normal 
occlusion through local or systemic causes, but is rather the result of morpho- 
logic deviations was first suggested by Hellman’ and Todd,’ and investigated 
scientifically by Brodie and Wylie. Brodie* wrote that ‘‘Malocclusions, with 
the exception of those traceable to local environmental causes, become the visible 
symptoms of inharmonious relationships between parts closely adjacent to or 
quite remote from the mouth proper. And such disharmony apparently ean be 
traced only to chance operation of genetic laws.’’ Based on cephalometric re- 
search, Brodie found that ‘‘The morphogenetic pattern of the human face is 
laid down at birth and thereafter does not change.”* The morphogenetic pat- 
tern may be normal or abnormal. Postnatal factors can modify the growth 
pattern, but cannot change it basically. 

Wylie’ in his studies asserts that nature neither pursues nor eschews physi- 
eal perfection. Nature simply ‘‘intends’’ nothing at all and ‘‘the majority 
of our problems arise through the chance combination of component parts of 
the face in such a way that a truly harmonious relationship between them is the 
exception rather than rule.” The random meeting of facial parts affects the 
teeth and jaws. The sum of the mesiodistal diameters of the teeth on one side 
of an arch seldom equals the sum of the mesiodistal diameters of the teeth on 
the other side of the arch. Bilateral symmetry in individual arches exists in 
less than 10 per cent of patients. Discrepancies in mesiodistal width interfere 
with normal] interdigitation of the cusps of the teeth of one arch with those of 
the other and may be a cause of relapse. The essential basis of Class II and 
Class III eases is a lack of harmony in size between the maxillary and mandib- 
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ular bony bases. Faulty functional and occlusal relationships can deflect the 
mandible from Class I to Class II and Class III relationships. There can be 
faulty positional relationship of the mandibular dental arch to the mandibular 
base and faulty positional relationship of the maxillary dental arch to the 
maxillary base. All these relationships affect the facial profile. Finally, Wylie 
suggests that studies in embryology and heredity with regard to the dentofacial 
area might shed more light on the nature of the orthodontic problem. 

Through the teaching of Angle,’® the belief in the main has gone un- 
questioned that maloccluded teeth result in facial disharmony. According to 
the hypothesis of morphologic deviations, facial disharmony results in mal- 
occluded teeth. 

Furthermore, the movement of teeth by orthodontic means is limited by 
various factors. As early as 1915, Hellman’ wrote that malocclusion was but a 
symptom of ‘‘malformation in the jaws.’’ Lundstrom’ concluded on the basis 
of clinical investigation that function will not maintain orthodontieally cor- 
rected tooth positions where the apical base is deficient and that the objectives 
of treatment must be confined within the limitations that the apical base im- 
poses. Brodie’ and his co-workers in a cephalometric study found that bone 
changes in orthodontic therapy are limited to the alveolar bone. Strang’? states 
that the width of the dental arches is finally determined by the functional bal- 
ance of the oral musculature. Therefore, lateral movement of the canines ean- 
not be permanently maintained. Salzmann'* describes the closed functional 
system of the jaws. The structure of the bones of the face and jaws, both ex- 
ternally and internally, is adapted to withstand masticatory stress. The paths 
of the lines of force form a closed functional system, ‘‘a mechanical balance of 
pressure and contrapressure through the arrangement of muscles, bones, and 
dentition.’ When the teeth are moved outside the lines of force, relapse occurs. 

In actual experience, patients exhibit wide variation in response to treat- 
ment. The rate of osteoblastic and osteoclastic reaction to mechanical forces 
varies with the individual. Apparently similar malocelusions differ in response 
to like treatment with respect to the measure of force employed, duration of 
treatment, and stability of result. The degree of deviation of a characteristic 
from the normal does not determine its response to treatment. Some extreme 
deviations may be brought to normal more effectively and with greater facility 
than more minor ones; and deviations in like degree may show unlike response, 
although treatment plans are identical. Posterior movement of one side of an 
upper arch may proceed at a more rapid rate than posterior movement of the 
other side, although both sides are subjected to like forces. The pull of Class 
IT elastics on the lower arch may cause collapse in one case and have no appre- 
ciable effect in another. The interdigitation of the cusps on one side may vary 
from that on the other as a result of treatment. Occlusions change in variable 
degree from the optimum achieved in treatment when they are exposed to fune- 
tional forces."* 

The dental tissues vary with patients in their tolerance of appliance therapy. 
The occurrence of root resorption, gingival recession, gingival hypertrophy, and 
the decalcification of enamel differs as the physiologic pattern of the patient 
differs. 
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Not the least important variation that the orthodontist has to contend with 
deals with the temperament of his patient, for it is obvious that temperament 
modifies the functional pattern of the jaws and determines to a large extent 
the degree of cooperation that may be expected during treatment. The tempera- 
ment of the patient, therefore, constitutes an important factor in the suecess or 
failure of treatment. 

AN APPROACH TO THERAPY 


Each patient, then, has his own physiologic and morphologic pattern, and 
each patient is an exception. When one understands that the ‘‘ineseapable, 
desperately difficult, and fantastically complex factor of infinite variation of 
the human organism’” is at the root of the orthodontic problem, the division 
of opinion with respect to the various phases of therapy becomes less surprising, 
and the formation of a rational approach to treatment planning which is in 
consonance with the nature of the problem becomes a matter of prime impor- 
tance. 

Basie to the construction of such an approach is a thorough knowledge of 
the anatomy, histology, physiology, growth, development, and function of the 
jaws and their related parts, together with knowledge of orthodontic research 
and of clinical and technical progress. Unfortunately, the attainment of newer 
knowledge and training in orthodontics is most diffieult. Published papers 
make the one important and dependable contribution to the orthodontist’s fund 
of information. They bring him the findings of research and the clinieal and 
technical ideas of others. However, it is at postgraduate classes and in study 
groups that essential details of such contributions are worked out, absorbed, 
and made clinically applicable. As compared with the general practitioner of 
dentistry, the orthodontist is relatively isolated from his colleagues and has little 
opportunity for stimulating contact and exchange of experience. Orthodontic 
meetings are few. He has few places to go for added training after he is estab- 
lished in practice and has been confronted with perplexing problems of his own 
responsibility. The sources of education in modern orthodontie concepts are 
limited indeed and only a small number of those who apply can be accepted. 
This lack of opportunity tends to isolate the orthodontist, if not to confirm him, 
in the theoretical and clinical approach with which he entered the practice of 
orthodonties and which may have been modified since. 

In the last analysis, the orthodontist looks to his own resources and in time 
fashions his own approach to principles of treatment and appliance therapy. 
Into his approach enter his scientifie training, intellectual background, subjec- 
tive attitudes, temperament, and technical skill, all of which affect his growth 
as a clinician. At once indispensable to this growth and imperative to the de- 
velopment of a philosophy of treatment planning, which is relevant to the 
limitations and the complex and varied nature of the orthodontic problem, is 
a devoted and compelling faith in the test of experience, the principle that ‘‘to 
find the meaning of an idea, we must examine the consequence to which it leads 
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Around this principle, William James'® evolved a philosophical method 
that he named pragmatism. He had rejected other philosophies because they 
were based on reason alone and because they neglected the value of experience. 
He was suspicious of all absolutes, fixed principles, finalities, rigidities, and all 
systems. Rather, James was inclined to leave all questions open to reconsidera- 
tion. He preached tolerance and hospitality to ideas, together with a scientific 
loyalty to facts, and affirmed that truth was not single and absolute, nor found 
once and for all, but was always in the making. He entertained a healthy skep- 
ticism, coupled with a willingness to put all ideas to the test of experience and 
to gauge them by the single standard of workability. 

‘*Briefly, it is the policy of subjecting the word of authority to the test 
of experience and of revising it, no matter how old the word of authority may 
be or who defends it’’ and that ‘‘ideas shall be re-examined in the light of ex- 
perience and if found untenable to be discarded or modified even if that idea 
be the normal occlusion concept of an Angle or the mandibular incisor upright 
theory of a Tweed.’’’ 

The divergent schools of thought in orthodonties arose not because one 
clinician found the truth and the others had lost it, but rather because the 
human organism is so complex and so varied that no one theory or method of 
therapy can do justice to its problems. 

It is natural that there should evolve out of this view an eclectic approach 
to treatment methods, wherein the orthodontist draws upon all sources of or- 
thodontic thought, research, and mechanical systems. He is free to choose out 
of a variety of concepts whatever elements he wishes to apply in the formula- 
tion of his clinical procedures. The justification of his choice lies in his success. 

The orthodontist soon learns the scope, value, and limitations of orthodontic 
hypotheses and appliances. Through experience and an open mind, he de- 
velops in time that most important faculty called ‘‘clinical judgment.’’ He 
learns that correct case analysis with all it implies is basic to correct treatment 
and that case analysis determines the mechanotherapy to be applied. There is 
disagreement, however, about what constitutes correct case analysis and such 
disagreement centers mainly around the question of extraction of teeth as part 
of orthodontic therapy. 


EXTRACTION OF TEETH IN ORTHODONTIC THERAPY 


The extraction of teeth was employed in orthodontics in a hit or miss 
fashion before the time of Angle. Angle,’* to check a practice he thought perni- 
cious, proclaimed as dictum that the presence of the full complement of teeth 
was an infallible requirement of normal occlusion. So profound was his in- 
fluence upon the development of orthodonties in the years to come that it was 
indeed rare for anyone to teach otherwise. Case’s controversy with Angle on 
this score is now classic. In 1926 Grieve’® resorted to the extraction of teeth 
in extreme cases. In 1940 Tweed,?° a student of Angle, exhibited a series of 
100 consecutively treated cases in which dental units were removed and thereby 
placed the extraction of teeth in orthodontic treatment on a rational basis. 
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Since then, this measure has had intense revival of interest and its application 
in practice has been gaining wider employment. 

The reason for this stems mainly from the discouraging experience common 
among orthodontists of the large number of relapses that have followed appar- 
ently successful orthodontic treatment. It has been a prevailing assumption 
since Angle** that perfect tooth alignment and correct intercuspation of the 
full complement of teeth obtained as a result of treatment would secure the 
stability of treated arches through restoration of normal function, which in 
turn would influence the growth of bone upon which the teeth rest. Unfor- 
tunately, this has proved not to be the case as overwhelming evidence, both 
clinical and research, indicates. Aligning contracted arches in this manner 
frequently resulted in toothy dentures that more often than not, when mechani- 
cal support was removed, relapsed to a point approaching the original condition. 

Proponents of the removal of dental units claim that the reasons for in- 
stability of treated cases are essentially twofold. One is that in cases of con- 
tracted arches there is insufficient basal bone to accommodate the full comple- 
ment of teeth in good alignment. Brodie and his associates’: have found that 
the growth of basal bone cannot be stimulated by orthodontic means. There- 
fore, moving teeth off their supporting bone is unfavorable to a stable result. 
The second factor in the instability of treated cases relates to the oral muscula- 
ture. Strang’ states that denture width is determined by the balance of forces 
between the tongue and the lip and cheek muscles, and to upset this muscular 
balance is to court failure. If appliances in extending contracted arches can 
move teeth through alveolar bone against muscle, then muscular tonus and 
muscular contractions can move the teeth back in the direction of their original 
positions when mechanical support is removed. When the lower anterior teeth 
eannot be aligned over basal bone without moving molars and premolars bue- 
eally and the canines labially, the removal of dental units from the arch is 
indicated. 

Hellman,”* on the other hand, maintained that the presence of the full 
complement of teeth as the cornerstone of normal occlusion is a basic concept 
and a scientific aim, the solution to which we are still seeking, and, he added, 
the compromise of extracting teeth is not the answer. 

In discussing the problem of extractions, it is a premise, of course, that 
unanimity of opinion about it does not exist. The wide extremes from total 
rejection to almost complete adoption of this clinical procedure have been men- 
tioned. In between, there is an increasing number of orthodontists who through 
experience have found it expedient to remove dental units when they are con- 
fronted with certain malocclusal conditions. It has been my experience that 
the expansion of extremely contracted arches has invariably produced unstable 
dentures. Increased intercanine width and aligned anterior teeth in the lower 
arch have been maintained by me for as long as two years, only to have relapse 
occur more or less promptly when retention was removed. On the other hand, 
the removal of the lower first premolars and the distal movement of the canines 
into the premolar spaces have produced, with rare exception, well-aligned and 
stable lower dentures. Orthodontists must keep in mind that patients are 
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people and that many children grow into adulthood with slightly crowded 
anterior teeth which affect neither their health nor their happiness. Hellman** 
has written that the crowding out of an incisor from perfect alignment may 
be disturbing, but to sacrifice four teeth in order to gain such alignment is 
alarming. Brodie®® states, ‘‘We do not feel that it is a sensible procedure to 
eliminate 13 or 14 mm. of tooth substance in an effort to gain 2 mm.’’ Dewel** 
observes, ‘‘ Although careful consideration must be given to all cases with 
slightly irregular lower anterior teeth, the condition need not be overemphasized 
unless it reflects symptoms of marked malocclusion elsewhere in the denture. 
The reasons are not clear, but a moderate amount of crowding of the lower 
anterior teeth is possibly characteristic and typical of the human dentition.’’ 

There are children with excellent faces who present Class I malocelusions 
characterized by crowded anterior teeth, a forward displacement of the posterior 
teeth, and a decided mesial: inclination of the lower canines past their lateral 
incisor contacts. To maintain esthetics in such cases without extracting teeth 
would require the distal movement of all teeth beginning with the canines, 
a technical undertaking of most doubtful outcome. Conventional treatment by 
enlarging the arches would create the protrusive face, characteristic of teeth off 
their supporting bone. I have found it necessary to remove teeth in such eases 
in order to maintain good esthetics and to achieve stability of result. 

Cases with arches in Class II, Division 1 relationship with mesially dis- 
placed lower posterior teeth and with the lower anterior teeth crowded or in 
marked procumbency are particularly vexing to treat. The upper arch then 
is in extreme protraction. The pull of Class II elastics tends to aggravate 
the conditions in the lower arch and produces facial features in bimaxillary pro- 
trusion. 

Where case analysis shows that the dental arches are already too far for- 
ward on their basal bones, the reduction of tooth substance is indicated. 


APPLIANCES 


The extraction of teeth as -part of orthodontic therapy does not simplify 
treatment. Rather, it makes treatment more arduous for both the clinician and 
the patient. The difficulties of maintaining anchorage are increased. The pos- 
terior teeth, distal to the sites of extraction, when they are used as resistance 
with which to move canines distally, tend to be displaced mesially and to assume 
a marked mesial inclination with disturbing ease. The canines show great 
resistance to distal bodily movement and tend to assume a distal inclination. 
The overbite tends to increase. To counteract these tendencies, an appliance 
capable of definite control of the axial inclination of every tooth is required. 
The most efficient mechanism for controlling the axial inclination of the teeth 
and for leveling the oeclusal plane is the edgewise appliance. For these reasons, 
though the technique is rigorous, the edgewise mechanism is the one of choice 
in the treatment of extraction cases. 

It has been my experience that the twin wire mechanism is most effective 
in the correction of Class II, Division 1 malocelusions with flared and spaced 
upper incisors and uncomplicated by anterior displacement of the lower poste 
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rior teeth. Class II elastics readily retract the upper incisors until they touch 
the lower anterior teeth. The spaces between the upper teeth are closed and 
the overbite most usually is reduced. The molars then are moved distally with 
the continued use of Class II elastics in conjunction with stainless steel coil 
springs over the end tubes, compressed against the molar tubes as prescribed in 
the technique by Joseph E. Johnson.*® Such eases are generally completed 
within fifteen months. However, when the upper incisors are protracted and in 
proximal contact to begin with, the response is less effective. The upper an- 
terior teeth then show prolonged resistance to retraction, during which time 
the use of elastic force may undermine the lower anchorage. It is more effective 
in such eases first to move the upper molars and premolars posteriorly with a 
labial arch and Class II elastics or with extraoral anchorage, and then to retract 
the anterior section with the Johnson appliance and Class II elasties. 

The twin wire mechanism is effective also in the treatment of Class II, 
Division 2 malocclusions. It is a simple and efficient appliance for rotating and 
aligning anterior teeth. It is ineffective for rotating posterior teeth and for 
expansion. I do not use it in the lower arch because in my hands it has a 
tendency to take the lower incisors off the ridge, and, when Class II elastics are 
used, in most cases it does not provide sufficient stability for the lower teeth, 
even in conjunction with a lingual appliance to resist displacement. The pull 
of Class II elastics at best constitutes a hazard to the stability of the lower 
arch, but comparatively greater resistance to mesial displacement of the lower 
teeth can be gained with the use of the edgewise mechanism or with a secureiy 
ligated round labial arch, the ends of which are bent slightly gingivally to 
prevent mesial tipping of the molars. At times it is necessary to support the 
lower arch with extraoral anchorage to counteract the displacing action of 
Class II elastics. 

Though the use of the plain labial arch has been giving way in recent 
years to banded techniques, it still has valuable employment. Its use for inter- 
maxillary anchorage in the lower jaw has been mentioned. It can be used for 
posterior movement of upper molars with Class II elastics. It can correct 
buceal and lingual displacement of posterior teeth and linguoversion of the 
upper incisors. It can rotate molars in torsiversion; and with the use of aux- 
iliary attachments, the plain labial arch can be used to correct rotated pre- 
molars. 

The removable lingual appliance has numerous applications. It is valuable 
in stabilizing molar anchorage when other types of appliances are the active 
ones. Through its ability to expand and contract arches with simple auxiliary 
attachments, it is effective in correcting bilateral posterior cross-bites. Auxiliary 
springs, soldered to the lingual arch, are efficient in opening and closing spaces 
between teeth. The lingual arch often is employed as a retaining device. 

Newton’s laws of motion may have been superseded in the higher physies, 
but that to every action there is an equal and opposite reaction is plainly evi- 
dent in orthodontie therapy. All too frequently, the mesial shift of posterior 
teeth used as anchorage complicates treatment. Because of the greater recog- 
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nition of this problem, the use of extraoral anchorage to accomplish the pos- 
terior movement of the maxillary molars and to reinforce anchorage with all 
types of appliances has increased in the last decade. The use of extraoral 
anchorage as described by Kloehn®® has encouraged the orthodontist to treat 
maxillary protractions in mixed dentitions, in which cases he formerly may 
have been reluctant to employ Class II elastics. It must be added,*however, 
that gaining the patient’s cooperation in wearing the headgear presents much 
more of a problem than gaining his cooperation in other respects. 

The forms of removable appliances are as varied as their uses. They are 
useful adjuncts in reinforcing anchorage in extraction eases, in opening the 
bite to prevent occlusal interference, for retention of eompleted eases, and for 
correcting the positions of anterior teeth in cross-bite. I have observed the 
effects of its employment to open bites to be transitory. 

Stuteville** wrote, ‘‘The best appliance for a given case of malocclusion is 
the simplest appliance that will correct the malocclusion in the shortest time, 
with a minimum of trauma to the teeth and supporting tissues.’’ Only ex- 
perience with the various orthodontic mechanisms will make evident to the 
clinician the appliance that best fulfills these conditions in a given case. 

TYPES OF FORCES 

Moyers and Bauer** have stated, ‘‘The maintenance of the integral physi- 
ology of the periodontal membrane is, perhaps, the most important single step 
in any orthodontic procedure.’’ The importance of the periodontal membrane 
in tooth movement lies in these respects: (a) all forces brought to bear on the 
tooth are transmitted to the alveolar bone through the periodontal membrane, 
(b) the osteoblasts and osteoclasts may have their origin in the periodontal 
membrane, and (¢) when any force on a tooth compresses its periodontal mem- 
brane long enough to bring about stasis of the blood supply, the periodontal 
membrane becomes necrotic and bone changes cannot take place until it has 
regenerated. 

Generally speaking, the type of appliance largely determines the kind of 
force applied. The periodontal membrane is not aware of types of appliances, 
but the quality of its response to pressure upon a tooth varies with (a) the 
degree of force applied, (b) the distance through which the force is active, and 
(ec) the time during which the force is effective. 

The ideal appliance,?* nonexistent at present, has been described as one 
that could be controlled to exert a force no greater than 25 Gm. (the capillary 
blood pressure per square centimeter) over a distance of 0.2 mm. (the average 
width of the periodontal membrane). I have used long recurved auxiliary 
springs on lingual appliances, the ends of which barely registered 1 ounce of 
pressure on a Richmond gauge, and they were allowed to remain active for six 
weeks at a time. Elastic forces of between 2 and 4 ounces have been employed 
for eight weeks without a rest period. As described by Strang,”® the closed 
vertical loop on the Bull sectional arch, used in the edgewise technique in ex- 
traction cases to move canine teeth distally, should be made 4, of an inch high 
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and should be activated a distance of 2 mm. I have found that it takes 1 
pound of force, measured on the Richmond gauge, to open such a loop less than 
1mm. According to Sved,*® when the plain labial arch is securely tied to a tooth 
not in contact with the arch, the ligature can exert a pull up to 4 or 4.5 pounds. 
He adds, ‘‘In case of the .022 x .028 edgewise arch, the pull on a tooth is more 
direct and the total force may be as high as 9 pounds.’’ The twin wire mech- 
anism produces forces in the lighter ranges which are effective over long dis- 
tances in a comparatively short time. 

Some of these forces are light and continuous and others strong and 
intermittent, yet effective tooth movement has been obtained with the use of 
these various appliances and this has been demonstrated amply in the literature. 

Though the physiologic limits of tissue tolerance to pressure on a tooth 
seem to be wide clinically, light forces active for limited distances best safe- 
guard the health of the investing tissues. Rest periods are beneficial when the 
application of force is prolonged. Powerful forces are to be avoided when- 
ever possible. Unfortunately, the bodily movement of teeth is best effected with 
appliances in the heavier range of forces. Greater forces do not produce more 
rapid results. The more powerful the force applied to a tooth the greater is 
the destruction of its surrounding tissues, the longer does their regeneration 
take, and the longer should be the intervals between renewed applications of 
pressure. There seems to be no direct relationship between rapidity or slow- 
ness of treatment and stability of result. 

The relationship between orthodontic foree and root resorption has not been 
definitely established yet. Becks* sees no correlation between the amount of 
foree and the occurrence of root resorption. Heavy forces do not produce root 
resorption in some cases and moderate forces cause it in others. Where root 
resorption does occur, he believes that predisposing conditions are present. 
Moyers and Bauer** state that, according to experimental data, root resorptions 
are caused more easily with the more rigid appliances. According to Stuteville,*? 
root resorption occurs in every case of malocclusion treated with orthodontic 
appliances and is followed by repair by secondary dentine. Auxiliary springs, 
he reports, cause more areas of root resorption than do the more stable ap- 
pliances, but their effects are radiographically less evident. This is so because 
tipping appliances affect the root surface while bodily moving appliances affect 
the apex of the root. Occlusal trauma has been ascribed as a contributing factor 
in root resorption. 

It is my clinical observation that the investing tissues of a tooth tolerate a 
wide range of orthodontic force in kind and degree, so long as a decent respect 
for the health of the tissues is observed by using light forees whenever possible 
and by increasing the intervals between adjustments of heavier forces and 
limiting their range of effectiveness. 


TIME OF TREATMENT 


There is almost as much disagreement among orthodontists about the proper 
time to institute treatment of malocclusion as there is about the problem of the 
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extraction of teeth as part of orthodontic therapy. However, it would be the 
rash orthodontist who today would take a categorical position on this question. 
Indeed, common experience indicates that there is a series of abnormal condi- 
tions that occur in the mixed dentition stage that deflect, retard, or interfere 
with the normal growth of the jaws and the proper eruption of the teeth, 
which conditions are amenable to early correction. 

For example, it is generally agreed that during the mixed dentition period: 


1. Teeth in ecross-bite relation should be moved to their proper positions. 

2. The diminution of space due to premature loss of a deciduous tooth 
should be prevented, or should be restored if the drift of the adjoining teeth 
will cause impaction or ectopic eruption of the permanent tooth. 

3. A deciduous tooth too long retained should be removed to allow for 
proper eruption of the permanent successor. 

4. Treatment of embedded lower second deciduous molars and impacted 
upper central incisors should be undertaken. 

5. Supernumerary teeth should be removed as early as possible. 

6. Correction of Class III eases is desirable. 

7. Extreme protraction of the upper anterior teeth should be reduced in 
order to establish improved lip function, to help resolve any emotional problem 
connected with the deformity, and to reduce the possibility of fracture of these 
teeth. 

8. The orthodontist should attempt to eliminate the pernicious dentofacial 
habits, such as tongue thrust, lip-biting, and thumb-sucking, perverted sucking 
and swallowing habits, and any others that can be detected. 

9. When the occlusion is causing injury to the supporting tissues (injury 
that may be permanent), treatment for relief is indicated. 


Except for true Class III cases, these conditions are local or environmental 
in nature. 

In crowded and contracted arches in the mixed dentition, treatment, except 
where the use of a preventive lingual arch as prescribed by Nance* is indicated, 
is discouraging. Increasing arch length in the conventional manner has proved 
to be a fruitless procedure, for relapse followed the removal of mechanical sup- 
port. Full-seale treatment of Class II malocclusions has also proved to be un- 
satisfactory during the mixed dentition period. Pressure applied to the decidu- 
ous teeth seems to hasten the resorption of their roots. As a result, the shedding 
process begins before the objectives of treatment are attained. Further treat- 
ment must be delayed until the permanent canines and the premolars have 
erupted into line. At this stage, according to Bishop,** ‘‘ X-ray examination of 
this type of malocclusion invariably discloses the premolars and ecuspids in the 
same relative anterior position in the maxillary bones as are the incisors.’’ Re- 
treatment in the permanent dentition is almost always necessary. The patient 
is taxed in time, and his parents in money, without sufficient benefits to make 


such sacrifice worth while. 
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The problem of the proper time to start orthodontic therapy, it seems, is 
less a matter of time than one of timing. It is best to begin treatment whenever, 
in the clinical judgment of the orthodontist, he can improve the balance of en- 
vironmental forces by removing impediments to the normal development of the 
dental arches and improve the direction of growth of the jaws by correcting 
faulty functional forces, whether of the musculature or of tooth relationship. 


CLASS II, DIVISION 1 TREATMENT 


Treatment of Class II, Division 1 cases presents another controversial aspect 
of the orthodontic problem. As yet, there is no definitive approach to their 
correction. There are two methods of treating distoclusion cases that are di- 
rectly opposite in concept. One attempts to attain correct arch relationship 
by moving the lower jaw forward bodily. The other method proposes to move 
the maxillary teeth distally until there is normal inclined plane relationship. 

Kingsley* in 1879 was the first to advocate ‘‘ jumping the bite,’’ 
ing the lower jaw forward into normal relation with the maxillae by placing a 
removable vuleanite plate on the palate. Oliver** ** describes the construction 
of the occlusal guide plane which in use in Class II, Division 1 cases causes ‘‘a 
change in the occlusal relation of the maxillary and mandibular teeth and per- 
mits their movement to a normal position.’’ Tarpley** writes, ‘‘ Nearly all cases 
which have been classified as Class II, Division 1 types of malocclusion in which 
it is desirable to reposition the mandible forward in relation to the maxilla, are 
indications for the use of the occlusal guide plane.’’ Jackson*® advocates the 
use of bite planes ‘to produce bodily movement of the mandible in its cranial 
relations and changes in the temporomandibular articulation.’’ Lunsford*® 
writes that during the use of the occlusal guide plane ‘‘the head of the condyle 
finds its way back to its original position in such a way as to allow the anterior 
border of the mandible to remain where we placed it with relation to the era- 
nium.”’ 

However, Thompson*! states that sufficient evidence has been compiled to 
establish the concept that the rest position of the mandible is stable, that it is 
maintained by the equilibrium of the musculature attached to the mandible, and 
that the rest position cannot be altered permanently by prosthetic, operative, 
or orthodontic procedures. However, the mandible can be displaced distally, 
mesially, or laterally to an occlusal relationship with the maxillary teeth, con- 
venient for the patient, by one or more teeth whose positions interfere with 
normal mandibular closure. Thompson‘? recommends the use of a removable 
bite plate wherever functional analysis of the path of closure reveals mandibular 
displacement. 

Angle*® discarded ‘‘ jumping the bite’’ in the treatment of Class II, Division 
1 eases for moving the upper molars and premolars distally ‘‘and the lowers 
mesially until they were in normal occlusion.’’ Strang** and Tweed teach that 
stationary mandibular anchorage should be first established in the mandibular 
denture, and then the maxillary teeth should be moved distally until normal 
cusp relationship is gained. 


i.e., Mov- 
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Fisher*® ** in an analysis of Class II, Division 1 cases illustrates five varia- 
tions exhibiting the molar relationship and overjet characteristic of this de- 
formity. They are: (a) ‘‘maxillary protrusion,’’ (b) ‘‘funetional mandibular 
retrusion,’’ (c) ‘‘retrusion of the mandibular arch,’’ (d) ‘‘struetural mandib- 
ular retrusion,” and (e) “bimaxillary protrusion.” 

Each of these variations presents a different dentofacial relationship and 
a different problem in treatment. Indeed, there is wide variation in clinical 
response in the treatment of Class II, Division 1 cases. Every orthodontist has 
observed with satisfaction the occasional correction of distoclusion cases in the 
short space of several months. The beneficial changes occurred so quickly that 
it cannot be assumed that they were the results of growth forces. 

Thompson* states that when the condyle head is in its normal position in 
the mandibular fossa, ‘‘the mandible cannot be repositioned anteriorly.’’ It 
is not known with what frequency posterior displacement of the mandible occurs, 
but it is believed that it does occur more frequently than is suspected. Until 
definitive radiographic evidence proves otherwise, it must be assumed that such 
rapid clinical responses result from the elimination of the distal displacement 
of the lower jaw, the elimination of what Fisher calls “functional mandibular 
retrusion.”’ 

SUMMARY 


The highly complex and varied nature of the orthodontic problem as yet 
is incompletely understood. Except for contributory local factors, little is known 
of the etiology of malocclusion. That maloeclusions are basically complex mor- 
phologie deviations of an hereditary nature has some scientific support. 

The orthodontist, in planning treatment, meets conflicting schools of opinion 
on the application of fundamental clinical procedures to the infinite variety of 
orthodontic problems. Among these differences are opposing views as to the 
place of the extraction of teeth in orthodontic therapy, the types of appliances 
to be used, the quality of force to be applied, the value of treatment during the 
mixed dentition stage, and the merits of ‘‘jumping the bite’’ in Class II, Divi- 
sion 1 treatment. 

These differences of approach, ofttimes presented to the clinician as ab- 
solutes, tend to be confusing. However, in time experience, knowledge of 
basie principles, and the courage to rely on one’s own clinical judgment teach 
the orthodontist the scope, the value, and the limitations of orthodontic hypoth- 
eses and appliances. Indeed, my experience indicates that all of these appar- 
ently opposing viewpoints have application in orthodontic therapy. 

1. The removal of dental units must be considered in malocelusions exhibit- 
ing marked crowding of anterior teeth and/or forward displacement of the 
posterior teeth. However, the extraction of teeth is not a panacea for the 
problems of the orthodontist. 

2. Case analysis determines the type or types of appliances to be used in 
a given case. 
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3. The investing tissues of the teeth will tolerate a wide range of force in 
kind and degree. 

4. There are indications for treatment in the mixed dentition. Full-seale 
treatment during that period of growth, however, has serious limitations. 

5. ‘* Jumping the bite’’ is successful where there is a posterior displacement 
of the mandible. It is not a method of general application in Class II, Division 
1 malocelusions. 

The human organism is so complex and so varied that no one theory or 
method of therapy can do justice to its problems. Out of this principle evolves 
an eclectic approach to treatment methods. Experience with the variety of 
orthodontic concepts and therapeutic procedures will dictate the treatment plan 
that best fulfills the requirements of case analysis. 
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STUDIES IN THE ETIOLOGY AND PREVENTION OF MALOCCLUSION 


I. THE SEQUENCE OF ERUPTION OF THE PERMANENT DENTITION 


Rosert T. Lo, D.D.S., ANp Rospert E. Moyers, D.D.S., M.S., P#.D., 
TORONTO, ONTARIO, CANADA 


I. INTRODUCTION 
kana is a study to determine: 


a. Whether or not the sequence of eruption of the permanent dentition 
affects the final occlusion. 
b. Which sequence of eruption is seen most frequently. 
ce. What type of occlusion occurs as a result of the different sequences of 
eruption. 
Il. METHODOLOGY 


The data used in this study were obtained from lower middle class (socio- 
economically) school children participating in a school lunch research program 
sponsored by the Canadian Red Cross in Toronto. Observations on the sequence 
of eruption were made intraorally and from roentgenograms. A team of ex- 
aminers* conducting the study made a record of the sequence of eruption as 
seen in the mouth. Independently of this, one of us (R. L.) later made similar 
notations of the sequence as seen in roentgenograms taken at approximately the 
same time as the intraoral examinations were made. The two readings were 
then compared. The sequence of the first three teeth to erupt, viz., first molar, 
central incisor, and lateral incisor, was studied on a separate population from 
that being principally reported herein. From this younger group it was estab- 
lished that a very high percentage of the time the first three teeth in each arch 
arrive in the same sequence, i.e., first molar, central incisor, lateral incisor. The 
rest of the study was carried out on older children and it was assumed that the 
first three teeth in each arch arrived in the standard sequence. In order not 
to prejudice the data, cases were secured from the files of the Faculty of Den- 
tistry, University of Toronto, which exemplified sequences of eruption which 
were not normal as far as the first three teeth were concerned. Data were avail- 
able to follow these cases through the mixed dentition. They were added to 
the Red Cross group in order that the sample would have the same percentages 
of each variation in eruption of the first three teeth as were seen in the popula- 
tion where eruption of the first three teeth only was studied. 

The children were examined from three to seven times at roughly six-month 
intervals. The majority of the cases were seen no more than four times. No 

From the Department of Orthodontics, Faculty of Dentistry, University of Toronto. 


*These were under the direction of Dr. S. M. MacGregor, Department of Pedodontics, 
Faculty of Dentistry, University of Toronto. 
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particular reference was made to time of eruption of the teeth in this study. 
Only the order of appearance of the permanent teeth in the oral cavity was 
noted. The examiners of the mouths for the Red Cross lunch study did not 
know the data would be used for this particular study. 

Malocclusions were classified according to the Angle system of molar rela- 
tionship. A case was considered ‘‘mutilated’’ when it was not possible to classify 
it due to excessive loss of posterior permanent teeth. Two hundred thirty-six 
children were examined for the principal portion of the study: 116 female chil- 
dren, 120 male children. 


Ill, FINDINGS 


Mazillary Eruption Sequence.—A separate sample of 236 younger children 
were examined. From them the sequence of eruption of the first three maxillary 
teeth was determined. It was found 98.73 per cent of the time to be first molar, 
central incisor, lateral incisor. Therefore it was assumed that this was the 
order of arrival in all cases except those specifically noted in the tables.* 
Eighteen different sequences were observed in the maxilla. The most fre- { 
quent was the 6 1 2 45 3 7 sequence which appeared 48.72 per cent of the time. \ 
(For the remainder of this paper the teeth will be referred to, when speaking " 
of their eruption sequence, by their numerical symbols, e.g., 1, central incisor, 
2, lateral incisor, 7, second molar.) The 6 1 2 4 3 5 7 sequence appeared 16.01 
per cent of the time, the 6 1 2 4.5 7 3 was seen in 11.87 per cent of the cases, , 
the 6 123457 was observed 5.93 per cent of the time, the 6 1 2 4 3 7 5, just 
5.51 per cent of the time, and the remaining thirteen sequences accounted for 
11.96 per cent of the cases. Table I presents the different sequences of eruption 4 
observed in the maxilla and the incidence of each. 


TABLE I. SEQUENCES OF ERUPTION IN THE MAXILLA 


| MAXILLARY SEQUENCES | CASES | PERCENTAGE 

L 6124537 115 48.72 h 

2. 613-4357 38 16.01 " 

3. 6124573 28 11.87 i 

4. 6123457 14 5.93 

5. €@124375 13 5.51 

6. 6125437 6 2.54 

7. 6124753 5 2.12 

8. 6124735 4 1.69 

9. 6125347 2 0.84 | 

10. 6123475 2 0.84 y 

11. 162453 7* 2 0.84 i 

12. 6123547 1 0.42 

13. 6125473 1 0.42 . 

14. 6123745 1 0.42 i 

15. 6127453 1 0.42 

16. 641253 7* 1 0.42 

17. 615243 7* 1 0.42 

18. 126435 7* 1 0.42 i 
236 100.00 


*All cases marked in the tables (*) are cases taken from the files of the Faculty of 
Dentistry, University of Toronto. They are cases showing abnormal sequence of eruption 
of the first three teeth. This enabled us to follow them over a longer period of time than 
the Red Cross data allowed. They are inserted into subsequent tables to avoid prejudicing 
the final sequence percentages. 
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Mandibular Eruption Sequence.—Seventeen different eruption sequences 
were noted in the mandible. The 6 1 2 3 45 7 was found 45.77 per cent of the 
time, 6 1 23 47 5 in 18.64 per cent of the cases, 6 1 2 4 3 57 in 8.47 per cent, 
6123745 in 5.93 per cent, 6 1 2 45 3 7 in 5.93 per cent, and the remaining 


twelve sequences accounted for the residual 15.26 per cent of the eases. Table 
II shows the various sequences observed in the mandible and the incidence of 


each. 
TABLE II. SEQUENCES OF ERUPTION IN THE MANDIBLE 
MANDIBULAR SEQUENCES | CASES | PERCENTAGE 

1. 6133457 108 45.77 
2. 6123475 44 18.64 
3. 613435 7 20 8.47 
4. 61233745 14 5.93 
5. 61234837 14 5.93 
6. 6125347 6 2.54 
ae 6123547 6 2.54 
8. 61834375 5 2.12 
9. 6125437 4 1.69 
10. 6124573 3 1.27 
11. 6133574 3 1.27 
12. 1633 45 7* 3 1.27 
13. 1363 45 7* 2 0.84 
14. 1 0.42 
15. 612746583 1 0.42 
16. 363.433 7* 1 0.42 
17. 13645 3 7* 1 0.42 

236 100.00 


Table III illustrates the sequence of eruption when the teeth of both arches 
are considered in one series. 


TABLE III. SEQUENCE OF ERUPTION OF PERMANENT TEETH CONSIDERING THE TEETH OF 


BotH ARCHES IN ONE SERIES 


CENTRAL | LATERAL FIRST SECOND FIRST SECOND 

INCISOR INCISOR CUSPID PREMOLAR | PREMOLAR} MOLAR MOLAR 
Upper 4 6 1l 7 ors 10 2 14 
Lower 3 5 8 or 7 9 12 1 13 


Type of Occlusion Seen With the Various Sequences of Eruption.—Table 
IV shows the eruption sequences in the maxilla to illustrate the differences in 
distribution of the malocelusions with each pattern of eruption. Table V is a 
similar table for the mandible 

Table VI illustrates the distribution of occlusions in those cases which 
demonstrated the 6 1 2 4 5 3 7 sequence in the maxilla and the 6123457 
sequence in the mandible. This combination of sequences was the most fre- 
quently observed (31.78 per cent of all cases) and provided the highest per- 
centage of Class I occlusions. It is to be noted that 61.3 per cent of the cases 
with this ‘‘normal’’ eruption sequence exhibiting Class I occlusion were female 


ehildren. The group in Table VI with the 6123457 


produced 90.67 per cent Class I occlusions, where in the total study only 69.02 
per cent were Class I. This is a statistically significant difference at one-tenth 


sequence combination 
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of one per cent level of confidence. No other combination of maxillary and 
mandibular sequences of eruption provided greater than 59.7 per cent Class I 
occlusions. 


DISTRIBUTION OF MALOCCLUSIONS IN VARIOUS SEQUENCES OF ERUPTION 


Classification 
IV. MAXILLA Class I Class II Class III 
Of 50% 100%)/0% 50% 50% 
6124357 
6 1 2 4 5 7 3 
6124375 


Classification 
Class II 


TABLE VY. MANDIB 


Of Of 
6123457 
6123475 
6124357 
6123745 


6124537 


and V. 


Fig. 1.—Tables IV 


Variations in Eruptive Sequence.— 

Sex: No sexual differences were noted in the sequence of eruption within 
either dental arch when the entire series was studied. However, when noting the 
order of eruption in normal occlusions only, the seventh tooth to erupt in the 
male child is the maxillary first premolar, the eighth, the mandibular canine. 
In the female child these two teeth appear in reverse order. 

Unilaterality of eruption pattern: The order of eruption is bilaterally sym- 
metrical except in cases of localized pathology. Where an intense area of pathol- 
ogy appears at the roots of a deciduous tooth, the loss of osseous tissue is some- 
times sufficient to cause the succeeding permanent tooth to erupt faster than the 
corresponding tooth on the opposite side of the arch. Where this was observed 
the sequence on the nonpathological side of the arch was used. 


TABLE VI. DISTRIBUTION OF OCCLUSION CLASSES WITH A FAVORABLE 
6124537 
6123 45 77 COMBINATION OF SEQUENCES 


OCCLUSION CASES PERCENTAGE 
Class I 68 90.67 
Class II (bilateral) 2 2.67 
Class II (unilateral) 3 4.00 
Class III (bilateral) 0 0.00 
Class IIT (unilateral) 2 2.67 
Total 75 (31.78% of all cases) 
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IV. DISCUSSION 

Previous Findings.—Table VII compares the findings of several investiga- 
tors who have not differentiated between the normal and malocclusion sequences 
of eruption. Table VIII compares the findings of three studies showing the 
succession of the permanent teeth in both dental arches when normal occlusion 
is present. 

Reasons for Variation in the Findings.—Nearly all previous studies on this 
problem have arrived at their conclusions by computing the arithmetic mean 
of the time of eruption of the various teeth and then deriving the sequence from 
these means. The wide variations in the time of arrival of certain teeth, e.g., 
mandibular and maxillary cuspids and mandibular second premolars, make this 
method a misleading one when studying sequence primarily. In other words, 
the standard deviation of the mean eruption times varies greatly from one tooth 
to another in the mouth, so much so that valid deductions concerning sequence 
cannot be made from data in which the mean time of eruption is the basis for 
determining sequence. Another factor of importance is seen in those cases 
which demonstrate unusually latent eruption times for all teeth. This affects the 
means of the sample under study, yet the individual sequence may be normal. 

Sex Differences——This study has not demonstrated the differences in erup- 
tion sequence due to sex as reported by Hellman" and Hill and Steggerda*® 
when the entire series, both malocclusions and normal occlusions, were grouped 
together. As mentioned earlier, when the normal occlusions were separated and 
the collective sequence of both jaws studied, a difference between the sexes was 
noted. The seventh and eighth teeth to arrive appear in reverse order in 
female children when compared to male children. <A difference between the 
sexes was noted when the normal occlusions demonstrating the ‘‘favorable’’ or 
‘‘normal’’ eruption sequence were separated and handled statistically. Of these 
cases, 61.3 per cent were female. This difference is statistically significant at the 
2 per cent level of confidence. 

It is difficult to explain this sexual difference. It has been suggested that 
the earlier onset of pubescence in the female child may be a factor, since there 
is more likelihood of coincidence of early pubescence and eruption of the cus- 
pids, premolars, and second molars in the female than in the male child. It has 
been noted that fewer maloceclusions were observed when the teeth followed one 
another closely during the eruptive process. Do these factors go together? 
Do the endocrine changes seen at the onset of pubescence have an effect on the 
eruption of the teeth? If this were true, they would be more likely to affect the 
female than the male child. 

Factors Affecting the Sequence of Eruption.—Gordon and Kuskin’® found 
the time of onset of teething as well as of walking and talking to depend upon 
four factors: 


1. Endocrine factors, e.g., the functional activity of the thyroid and of 


the growth hormone of the anterior lobe of the pituitary. 
2. Nonendocrine factors, such as familial tendencies, chronic diseases, rick- 


ets and acute infections. 
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TABLE VII. ERUPTION SEQUENCES—PREVIOUS INVESTIGATIONS 
Noyes, Schour and Noyes?! Upper 6 1 2 4 5 3 7 
Lower 6 1 2 4 5 3 7 
Hopewell-Smith14 Upper 6 1 2 4 5 3 7 
; Lower 6 1 2 4 5 3 7 
{ 
Widdowson?24 Upper 6 1 2 4 5 3 7 i 
Lower 6 1 2 4 5 3 7 
Churchill? Upper 6 1 2 4 5 3 7 
Lower 6 1 2 4 5 3 7 iF 
Broomell¢ Upper 6 1 2 4 5 3 7 | 
Lower 6 1 2 4 5 3 7 [ 
Humphreys and Wellings!5 Upper 6 1 2 4 5 or 3 7 
Lower 6 1 2 4 5§ or 3 7 
Massler and Schour!9 Upper 6 1 2 4 3 or 5 7 
Lower 6 1 2 4 3 or § 7 } 
James and Pitts16 Upper 6 1 2 or 4 5 or 3 7 
Lower 6 or 1 2 4 5 : 7 
Diamond’ Upper 6 1 2 4 5 3 7 
Lower 6 or 1 2 3 4 5 7 
Males: 
Hill and Steggerda13 Upper 6 1 2 4 5 3 7 
Lower 1 6 2 3 4 5 7 
Females: 
Upper 6 l 2 4 5 3 7 the 
Lower ¢ w J 2 3 4 5 7 ' 
Males: “ 
Hellman?! Upper 6 1 2 4 5 3 7 
Lower 6 6 2 3 4 7 5 
Females: t 
Upper 6 1 2 + 5 3 7 | 
Lower 6 6 2 3 4 7 5 
Present study Upper 6 1 2 4 5 3 7 
__ oe » Lower 6 6 2 3 4 5 7 
TABLE VIII. Succession or PERMANENT TEETH WITH NORMAL OCCLUSION i 
(2) (3) (4) (5) (6) (7) (1) (2) (3) (4) (5) (6) 
Hellman11 Upper 3 5. 123 6 13 4 @- 
Lower 2 #4 10 2 § 7913#1 
Hill and Upper 3 5 10 6 9 2 13 er ae woe 9 2 1 ; 
Steggerda1s Lower 6 8 11 1 12 
Present study Upper é.@ Go | 
Lower 5 8 9 12 } 13 7, 9 i 1 13 
3. The mentality of the infant in the first six months of life. | 
4. Chronologic relationship between the time of inception of the influencing i 
factor and the normal time of teething. 1 
Some other factors which might have an influence on the time of eruption, f 


and thus would bear further study, are: 
1. Oral physiologic conditions, e.g., the density of the bone, the thickness 


and amount of keratinization of the mucosa, the amount of ealcification of the 
predecessors, the rate of resorption of the predecessors, ete. | 
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2. Oral pathologic conditions, e.g., dental caries, periodontal infections, 
ankylosis of teeth, abscesses, ete. 

3. Hereditary factors. 

Massler and Schour divided the eruption of the permanent teeth into three 
groups: 
1. Group one includes the permanent first molars and all of the permanent 
incisors. These teeth erupt within one year of each other. 

2. Group two consists of the permanent ecuspids, premolars, and second 
molars. 

3. Group three is limited to the third molars. 


Our own findings show greater variation in the eruption sequence in the 
teeth of the second group than in the other groups. While this is due to a 
variety of reasons, it points up the necessity for careful clinical guidance during 
this so-called ‘‘mixed dentition’’ stage. 

Role of the Second Molar.—MacGregor" and Speidel** have each reported 
on the role of the erupting second molar in producing certain malocclusions. 
They observed that when this tooth erupted prior to the cuspids or premolars 
there was a tendency for a malrelationship of the first molars to occur as a result. 
Our findings (Table IV and V) bear this out. In the maxilla the early eruption 
of the second molar reduces greatly the number of Class I molar relationships 
and increases the percentage of Class II molar relationships. In the mandible 
there is a similar reduction of Class I cases. However, there is an increase of 
Class III molar relationships. When the Class II molar relationship cases were 
considered separately, it was found that in 89.11 per cent of the cases the 
maxillary second molar erupted prior to the mandibular second molar. Only 
56.6 per cent of the maxillary first molars arrived ahead of the mandibular 
first molars in Class II cases. 


SUMMARY AND CONCLUSIONS 


A study of the sequence of eruption of certain permanent teeth is presented. 
The findings are based on data gathered during a school lunch research program 
on children of the lower middle class. The results of the study lead to the 


following conclusions : 


1. The most frequently seen sequence in the maxilla is 6 1 2 4 5 3 7. 

2. The most frequently seen sequence in the mandible is 6 1 2 3 4 5 7. 

3. The combination of eruption sequences of 6 1 2 4537 in the maxilla and 
6 123457 in the mandible provides the greatest incidence of normal molar 
relationships. 

4. The most unfavorable sequence in the maxilla was that in which the 
second molar erupted earlier than either the premolars or cuspid. 

5. The most unfavorable sequences in the mandible were those in which the 
euspids erupted later than the premolars or when the second molar erupted 
prior to either the cuspid or premolars. 
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6. In cases of Class II molar relationship there is a strong tendency for 
the maxillary molars to erupt prior to their mandibular counterparts. 
7. More female than male children demonstrated the normal 
( 6124537 max. 
6123457 mand. 
8. There is prognostic value in studying the sequence of eruption in the 
radiogram prior to the loss of the deciduous teeth. 


) sequence and resultant proper molar relationship. 
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Editorial 


The Area of Tolerance in Orthodontic Tooth Movement 


ITH the growth of orthodontics as a specialty at the beginning of the 

present century, certain systems of mechanical appliances came into vogue. 
A satellization then took place among the practitioners of orthodontics, which 
still is extant. Each group of satellites followed its own leader and worshipped 
at his shrine in the belief that in this manner all of its orthodontic problems 
could be solved. 

In more recent years we saw the general acceptance of the importance of 
growth and development to orthodontic therapy. Many of those who formerly 
worshipped at the shrine of mechanics began to look to cephalometrics for a 
specific therapeutic formula. These practitioners believed that by means of 
certain measurements of the face and cranium, they could find the formula for 
successful treatment. The fact remains that those who are today most active 
in the respective fields of mechanotherapy and cephalometries, important as 
their contributions are to orthodontics, would themselves be the last ones to 
claim that the use of their appliances or theories of measurement is all one 
need be concerned about in orthodontic therapy. 

There are some physicists who believe that the human body, human physi- 
ology, in fact, life itself, can be made understandable through mathematical 
formulas. Norbert Wiener in his book on eyberneties* speaks of the feedback 
mechanism as a principle, by means of which someday, he feels, it may be possi- 
ble to influence and control human activity. 

The feedback in mechanics operates in closed functional systems as, for 
example, in telephone communication. In human physiology, the act of mastica- 
tion follows a feedback pattern in that chewing can start as a voluntary act 
and then be continued by proprioceptive stimuli and so be performed in- 
voluntarily without involving the higher centers of the brain.** In 1948, I*** 
pointed out that the act of mastication is carried on by a closed functional sys- 
tem of muscles, bones, and teeth; that there is a feedback mechanism in mastica- 
tory function in which force exerted on the teeth and jaws in mastication is fed 
back again to the muscles, from there to the bones, and back again to the teeth. 
The teeth thus form part of a closed functional system and cannot be moved 
permanently, nor can their relationship be changed by orthodontic means, or 
otherwise to a point which brings them into conflict with the trajectories of force 
produced during mastication. If the teeth are moved beyond the area of 
tolerance, without changing also the other components of the closed functional 
system, collapse results. 


*Wiener, N.: Cybernetics, or Control and Communication in the Animal and the Ma- 
chine, New York, 1948, John Wiley & Sons, Inc. 

**Salzmann, J. A.: Orthodontic Therapy as Limited by Ontogenetic Growth and the 
Basal Arches, AM. J. ORTHODONTICS 34: 297-319, 1948. 

***Salzmann, J. A.: Principles of Orthodontics, ed. 2, Philadelphia, 1950, J. B. Lippincott 
Company. 
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If we ever arrive at the point when it becomes possible for us to estimate 
the extent of the area of tolerance, or if it becomes possible to change all of the 
components in the closed functional system of mastication, i.e., the muscles and 
bones as well as the position of the teeth, then it will become possible for us to 
establish and follow formulas for obtaining uniformly successful results in 
orthodontic treatment. 

Unfortunately or fortunately, depending upon the point of view, biologie 
entities so far have failed to conform to exact mathematical formulas. It is a 


child, and not a theory, that confronts us. 
J. A. Salzmann. 


Changes in Editorial Policy 


JOINT meeting of the Editorial Board and the Publication and Editorial 

Board of the JouRNAL was held in Dallas, Texas, at the time of the annual 
meeting of the American Association of Orthodontists in April, 1953. Several 
actions were adopted at that meeting that will be of interest to the readers 
of the JOURNAL: 

The Department of Children’s Dentistry will be discontinued because 
this subject now has ample and official representation in the journalistic field 
by the official journal devoted exclusively to children’s dentistry. 

The Department of Abstracts and Reviews will be headed by J. A. Salz- 
mann, of New York, as in the past, under complete editorial sponsorship. 

The current members of the Editorial and Publication Board elected are: 


Joseph D. Eby, New York, N. Y., Chairman 
Leigh C. Fairbank, Washington, D. C. 
John W. Richmond, Kansas City, Kan. 

The Editorial Board, as well as the editor, felt that the time has arrived 
and the JourNAL record is of sufficient importance that it should have the 
support and help of an assistant editor. The Board unanimously chose the 
former Chairman of the Editorial and Publication Board, Dr. Earl Shepard, 


of St. Louis, Mo., to fulfill the assignment of assistant editor. 
H. C. Pollock. 
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In Memoriam 


C. DEWITT LUKENS 
1869-1953 


DE WITT LUKENS passed away in St. Louis, Mo., April 20, 1953, at the 
. age of 84 years. He was born March 18, 1869. Dr. Lukens, in his younger 
years, was the second man to specialize in the practice of orthodontics in the 
State of Missouri. He was one of the pioneers of orthodonties as a specialty, 
and one of the first to turn his attention to the manufacture of custom-made 
orthodontic appliances. He manufactured the Lukens clamp band that was 
popular soon after the beginning of the century. 
After practicing for some years, Dr. Lukens founded the C. DeWitt 
Lukens Surgical Manufacturing Company in 1906. A pioneer in the develop- 
ment of a number of present-day surgical techniques, he originated the swaged 


surgical needle. 


Cc. DEWITT LUKENS 


During his lifetime Dr. Lukens was a dean of the old Marion Simms 
Dental College, a forerunner of the St. Louis University School of Dentistry. 

Dr. Lukens was one of the cofounders of the second private school of 
orthodontia established in the City of St. Louis, Mo., early in the century. 
The school was the International School of Orthodontia which later was con- 
ducted in Kansas City, Mo., by the late William Brady and Hugh Tanzey. 

Dr. Lukens is survived by his widow, Mrs. Marion Sprague Lukens, of St. 
Louis, Mo., and a son, Donley, of Las Vegas, Nev. 
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Department of Orthodontic Abstracts and Reviews 


Edited 
Dr. J. A. SALZMANN, NEw YorK City 


All communications concerning further information about abstracted material and the ~¥ ay 4 
ance of articles or books for consideration in this department should be addressed to Dr. J. A. 
Salzmann, 654 Madison Avenue, New York City 


Studies in the Mobility of the Human Mandible: By Ulf Posselt, Department 
of Prosthetics, the Royal Dental School, Stockholm; the Institute of 
Anatomy of the University of Lund and the Roentgen-Diagnostie Depart- 
ment of the State Dental School, Malmé. Translated from the Swedish by 
Axel Andersen, Copenhagen. p. 160. Illustrated. Acta Scandinaviea, 
vol. 10, supp. 10, 1952. 


Although Posselt originally started out to investigate the three-dimensional 
registration of the movements of the mandible, he had to abandon his goal 
because of existing differences of opinion on the starting point of the gliding 
movements of the mandible. For example, the terms ‘‘centrie occlusion’’ and 
‘‘eentric relation,’’ as well as other related terms, could not be acceptably 
defined in the light of the present literature on the subject. The author, there- 
fore, limited his investigation to an analysis of certain positional relations of 
the mandible to the maxilla, as seen on the background of the mandible’s capacity 
for extreme movements. 

The object of Posselt’s investigation may be summarized as an attempt to 
examine the capacity of the mandible for movement in the occlusal and sagittal 
planes, and to present an analysis of the retruded positions and the intercuspal 
position of the mandible in relation to the rest position. He investigated also 
the nature of the paths of closure from the rest position as related to the border 
movements of the mandible. In accomplishing the foregoing he took into con- 
sideration individual differences with regard to the range and direction of 
movement. 

Posselt investigated 65 dental students between 20 and 29 years of age, who 
had not more than two premolars or molars missing, among other criteria men- 
tioned. The types of oeclusion present were not recorded. 

Since the mandible can go through a vast number of different movement 
paths, Posselt decided to start by studying the ‘‘ border movements,’’ a term he 
uses to denote the mandible’s capacity for movement. He then compared these 
with the habitual movements of the mandible. Graphic and roentgenographie 
registrations were made of the occlusal, i.e., horizontal and the median planes. 
The two methods were then combined. 

By means of the foregoing he obtained the capacity of the mandible for 
movement in the sagittal plane, the influence of various factors on the retruded 
and habitual positions of the mandible, and determined the relations of the 
retruded contact positions (direct or indirect), the rest position, and the inter- 
cuspal position in the sagittal plane. 

In the light of the data obtained, Posselt concludes that (1) habitual move- 
ments do not generally coincide with border movements; (2) habitual movements 
show considerably greater variability in individuals than border movements; 
(3) the rest position and the intercuspal position generally differ from the 
retruded position of the mandible. 
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It should be kept in mind that one of Posselt’s aims was to attempt to 
provide a more uniform basis for definition of the reference positions of the 
mandible. His investigations, therefore, were made on subjects that may be 
accepted as nonpathologic. It may be questioned whether the conclusions 
presented can be applied as well to pathologic or abnormal dentitions. 


On the basis of the type of subjects he examined Posselt concludes that 
while Centric Intermarillary Relation has been defined as the most retruded 
position of the mandible from which it can make lateral movements, the term 
Centric Relation should not be used for the rest position, as advocated by 
Thompson. Furthermore, ‘‘Since the intereuspal position has proved only in 
exceptional cases to be a border position, the intereuspal position also with 
‘normal occlusion’ cannot generally be characterized as a centric relation 
according to the above-mentioned definition.’’ 


Posselt defines ‘‘arrow point relation’’ as ‘‘The position of the mandible 
in relation to the maxilla when both condyles are in their most posterior posi- 
tions, from which the mandible can make posterior border movements [extreme 
excursions—J.A.S.| in lateral directions.’’ The posterior hinge-movement, the 
author points out, has been defined as an opening or closing movement through- 
out which the mandible is in arrow point relation. Posselt found that the most 
retruded opening and closing movements of the mandible can be performed 
passively and after slight exercise, also actively as hinge-movements with the 
condyles remaining in their retruded positions up to a degree of posterior bite- 
opening probably averaging over 20 mm. This hinge-movement, therefore, 
should not be applied to the path of movement between the rest position and the 
intereuspal position. Moreover, Posselt has not been able to ascertain the 
existence of a ‘‘strained centric relation’’ from which lateral mandibular move- 
ments cannot be performed. 

From a practical standpoint, the investigation indicates that a retruded 
position of the mandible in individual cases leads to a much less varying inter- 
maxillary relation in the sagittal plane than do habitual closing movements. 
Therefore, a retruded position at a certain degree of posterior bite-opening is 
the most practical one to choose as the mounting position of an articulator of the 
Hanau type. Mounting of casts in the rest-position relation, according to 
Posselt, is impractical because the movements of the condyles when the mandible 
shifts from the rest position to the intereuspal position show such a great 
individual variation that its reproduction in an individually adjustable articula- 
tor is more difficult and doubtful than that of the posterior hinge-movement. 
Lest the prosthetician think that his troubles are now at an end in establishing 
the distance anterior to the full retruded position of the mandible, which the 
intereuspal position should occupy in bite rehabilitation or in constructing full 
dentures, Posselt gives us no such assurance. The habitual position, the inter- 
cuspal position, and the rest position of the mandible show no positive coefficient 
of correlation. As this reviewer sees it, it is still every man for himself. More 
specifically in the final analysis, the positions mentioned are established by the 
individual for himself and are affected by functional, patholgic, and other 
environmental factors. 

Posselt’s findings can briefly be summarized as follows: 


The movement area of the mandible in the sagittal and horizontal planes 
is characteristic of the individual but varies in different persons. However, the 
border movement paths are reproducible in the same individual. It is suggested 
that the capsules and capsular ligaments of the temporomandibular joints limit 
the border movements of the mandible. It is possible for the mandible to 
perform a posterior hinge-opening and hinge-closing movement. If the opening 
exceeded 25.8 + 2.2 mm., there occurred a forward-downward shift of the con- 
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dyles. The habitual path of closure follows a course anterior to the posterior 
path. Positions obtained in habitual closing are farther posteriorly when the 
head and/or the trunk are reclined. 

The rest position does not appear to be an extreme posterior mandibular 
position and the intereuspal position is even more rarely so. Shifting of the 
mandible from rest to intereuspal position generally involves bodily movement 
of the mandible. Differences in the limitations of movement of the mandible 
vary with the difference in degree of posterior bite-opening. 

This work is recommended to orthodontists, prostheticians, and to prac- 
ticing dentists in general who are interested in preserving and restoring the 
human masticatory apparatus. The value of this book lies in the summary 
review of the literature, but especially in the many questions raised by the 
author, even if they are not answered in it. 


J. A. Salzmann. 
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News and Notes 


Program of the 1953 Meeting of the American Association of Orthodontists 


The following is a condensation of the official program of the Forty-ninth Annual ses- 
sion of the American Association of Orthodontists held at the Baker and Adolphus Hotels 
in Dallas, Texas, in April, 1953. 


Monpay, Apri. 27 


Invocation. The Reverend Donald G. Smith, Associate Rector of the Church of the 
Incarnation (Episcopal). 

Address of Welcome. Harry B. McCarthy, Dean of Baylor University College of 
Dentistry, Dallas, Texas. 

Response. Clare K. Madden, Greenwich, Conn. 

President’s Address. Brooks Bell, Dallas, Texas. 

Facial Asymmetry in the Newborn Infant; Its Orthodontic Significance. Elena Boder, 
M.D., Los Angeles, Calif. 


Synopsis: Such facial asymmetry in the newborn infant as manifests the juxtaposition of 
the shoulder and jaw in utero is far more frequent among infants with congenital craniotabes 
(cranial osteoporosis) than among infants with well-calcified skulls. Since congenital cranial 
osteoporosis predisposes to dentofacial asymmetry due to pressure effects prenatally, it may, 
if uncorrected, predispose the infant postnatally to the dentofacial asymmetries that are due 
to pressure habits. It may explain why pressure habits such as thumb-sucking, facial sleeping 
positions, ete., produce head asymmetries and dentofacial deformities in some infants and not 
in others, and why they become permanent in some and not in others. The role of congenital 
cranial osteoporosis needs to be brought to the attention of pediatricians and orthodontists 
alike, since it can be readily detected at birth and, like rickets, is open to both prophylactic 
and therapeutic measures. The lack of agreement between orthodontists and pediatricians 
regarding the effects of pressure habits in the development of malocclusion is generally 
recognized. The findings here give a context within which many of the persistent differences 
between them can finally be resolved. 


Aging Changes in Adult Dentition and the Preservation of Supporting Tissues. Henry 
L. Beyron, L.D.8., M.S.D., Stockholm, Sweden. 


GOLDEN ANNIVERSARY LUNCHEON 
Monpay 12:15 


ERNEST N. BACH, PRESIDING 
Each year some of our members attain their Golden Anniversary in Dentistry. This first 
Golden Anniversary Luncheon is being sponsored by the American Association of Orthodontists 
in honor of these members and to express our genuine appreciation of their contribution to 
orthodonties. 
Invitations have been sent to those who have met the following requirements: 
1. Graduated in dentistry fifty or more years ago. 
2. Those who are now active members of the Association. 
3. Retired members, who have been active members of the Association for 
at least ten years. 
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Available records have been carefully checked, but it is possible some eligible members 

have been overlooked. The chairman of the Golden Anniversary Group will welcome informa- 
tion regarding eligible members. 

Education in the Field of the Dental Specialty. Gerard J. Casey, Assistant Secretary, 
Council of Dental Education of the A.D.A., Chicago, Ill. 

Incidence of Caries in Orthodontic Patients. Ernest N. Bach, Toledo, Ohio. 

Normal and Abnormal Function of the Temporomandibular Joints. John R. Thompson, 
Chicago, 


— 


= 


| Treatment of Impacted Cuspids. Samuel Fastlicht, C.D., Mexico City, Mexico. 
Presentation of The Albert H. Ketcham Memorial Award to Spencer R, Atkinson. 
Leuman M. Waugh, President, American Board of Orthodontics. 
Acceptance by Spencer R. Atkinson. | 
Stag Dinner. Robert E. Gaylord, presiding. 1 
Cocktails. 
Dinner and Entertainment. 
The Annual Round-up, where old friends meet and new friendships begin. 
f Symposium. Treatment of a Typical Distoclusion Case of Malocclusion of the Teeth. 
i Six case reports by members using different types of appliance technique. 
Appliance Speaker i 
Edgewise F. F. Schudy, Houston, Tex. 
Universal Don C. MacEwan, Seattle, Wash. 
| Labiolingual William H. Oliver, Nashville, Tenn. 
Removable S. D. Gore, New Orleans, La. ! 
Twin-arch Earl E. Shepard, St. Louis, Mo. 
j Open tube James D. MeCoy, Beverly Hills, Calif. 


Orthodontic Trends. H. C. Pollock, St. Louis, Mo. 
PAST-PRESIDENTS’ LUNCHEON. BERNARD G. DE VRIES, PRESIDING. 


WEDNESDAY AFTERNOON 


GENERAL CLINICS 


UNIVERSITY CLINICS 


| 

Saint Louris UNIveRsITy. Orthodontics at St. Louis University. 
Cleft Palate Patient. Gus G. Sotiropoulos, Leo W. Mastorakos. 
Diagnostic Procedure Utilized at St. Louis University. Albert L. Miller, Paul M. Fischer. 

{ Treated Cases. Jose*M. Rivera. 
Undergraduate Orthodontics. William G. Schmidt. f 
Craniofacial Complex Likeness of Twins to Parents and Siblings. Milton L. Braun, 
Quentin M. Ringenberg. i 
Graduate Orthodontic Teaching Procedures. K. C. Marshall, Graduate Staff. 1 
Case Report. John J. Byrne, Roberto H. Vivanco. 


UNIVERSITY OF TENNESSEE. Clinical Aids in Orthodontic Practice. 
An Efficient, Economical Photographic Setup for Clinical Orthodontics, 
Record-forms for Cephalometrics. 

Augmentation of Maxillary Anchorage. 

Rapid and Easy Fabrication of the Hawley Retainer. 
Extraoral Anchorage as Used in the Correction of Malocclusion in the Mixed Dentition. 
An Auxiliary to Adapt the Johnson Twin Arch Wire to Use Extraoral Anchorage. 

The participants in the clinic will be Faustin N. Weber, Ralph E. Braden, Walter C. 

Sandusky, and postgraduate students from the Department of Orthodontics of the University i 

of Tennessee. 
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TurEspAy, ApriL 28 


Rational Approaches in Orthodontics Diagnosis. L. Bodine Higley, Iowa City, Iowa. 
The Nature and Place of Removable Appliances in Orthodontics Treatment. Andrew 
F. Jackson, Philadelphia, Pa. 
Early Treatment. Spencer R. Atkinson, Pasadena, Calif. 
Orthodontics From the Public Health Viewpoint. Walter J. Pelton, Chief, Division 
of Dental Resources. Public Health Service, Washington, D. C. 
THE INTERNATIONAL LUNCHEON. 
JOHN W. RICHMOND, Chairman, Interrelations Committee, presiding. 
HONORING : 


Oren A. Oliver, Nashville, Tenn., President, Federation Dentaire Internationale. 

Henry L. Beyron, Stockholm, Sweden, President-Elect, Swedish Dental Society. 

Otto W. Brandhorst, St. Louis, Mo., President, American Dental Association. 

The Normal Position of the Maxillary First Permanent Molar. Arnold E. Stoller, 
Seattle, Wash. 

An *Up-to-the-moment Review of the Clinical Adaptation of Cephalometry as a Diag- 
nostic Aid. T. M. Graber, Chicago, Ill. 

General Growth Acceleration and Retardation in Relation to Dentofacial Development. 
J. A. Salzmann, New York, N. Y. 


WEDNESDAY, APRIL 29 
PRIZE Essay. 
The winner of this award had not been decided when the program went to press. The 
name and title of paper appeared in a supplement distributed at the meeting. 
INDIANA UNIVERSITY. The Design and Application of a Palatal Retainer. 
J. William Adams, Department Chairman 
R. A. Hanes, Staff Member 
New YorK UNIVERSITY. Cephalometric Appraisal of Mandibular Resections. 
William Biederman, Assistant Professor 
UNIVERSITY OF SOUTHERN CALIFORNIA, SCHOOL OF DENTISTRY. Treatment and Retention 
of Primary Dentitions, Mixed and Permanent Dentitions With the Universal Appliance 
Technique. 
Spencer R. Atkinson, Department Director 
John Avakian, Assistant Professor 
George Boone, Assistant Professor 
Gene Springer, Assistant Professor 
William Jow, Instructor 
Kenneth Nagamoto, Instructor 
Ruth Allen, Guest Lecturer 
Robert Gawley, Guest Lecturer 
Ted Gawley, Guest Lecturer 
Ted Gettinger, Guest Lecturer 
Jessie Gregory, Guest Lecturer 
Phillip Klim, Guest Lecturer 
Herbert Muchnic, Guest Lecturer 
George Nagamoto, Guest Lecturer 


GROUP CLINICS 


Paciric NoRTHWEST ORTHODONTIC Stupy Society. A Technique Used in the Treatment 
of Distoclusion. 
George A. Barker, Seattle, Wash. 
Richard E. Cline, Vancouver, B. C. 
Donald C. MacEwan, Seattle, Wash. 
Arthur F. Skaife, San Francisco, Calif. 
Arnold E. Stoller, Seattle, Wash. 
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The Treatment of Distoclusion Using the Labial and Lingual Appliance Technique. 
William H. Oliver, Nashville, Tenn. 
H. K. Terry, Miami, Fla. 
Frank Bowyer, Knoxville, Tenn. 
Boyd W. Tarpley, Birmingham, Ala. 
W. W. Beeler, Johnson City, Tenn. 
James C. Brousseau, Baton Rouge, La. 
TWEED Stupby Group OF THE WEST. Presented in memory of the late Dr. C. T. Rowland. 
The Treatment of Class II, Division 1, Malocclusion With the Edgewise Appliance 
Using the Tweed Technique. 
Joe Peak, Austin, Tex. 
Julius Tomlin, Dallas, Tex. 
Paul Gilliam, Houston, Tex. 
Elwood Mooney, Houston, Tex. 
Milton Yellen, Houston, Tex. 
Marcus Murphy, Houston, Tex. 


INDIVIDUAL CLINICS 


Variations in Twin Arch Technique. Earl E. Shepard, St. Louis, Mo. Leo Lundergan, 
St. Louis, Mo. 

Lingual Tipping of Maxillary Incisors With Twin Arch Mechanism. Howard Yost, 
Grand Island, Neb. 

A Report of Cases Treated With the Johnson Twin Wire. J. Victor Benton, Wichita, 
Kan. Hugh A. Sims, Tulsa, Okla. 

Tooth Movement by the Acrylic Plate. C. Edward Martinek, Detroit, Mich. 

Clinic Models of Mixed Dentition Cases Treated With the Mouth Shield Method of 
Construction. A. K. Toepfer, Birmingham, Mich. 

Power Tube and Appliance Variation. Joe T. Reece, Tulsa, Okla. 

The Retraction of Upper Anterior Teeth in Single Arch Extraction Cases, Walter 
Winter, Decatur, Ill. 

An Effective Photographic Setup. Harold 8. Born, Bartlesville, Okla. 

Headgear Mechanism. Travis L. Lanham, Fort Worth, Texas. 

Pressure Habits, Etiological Factors In Malocclusion. Ernest T. Klein, Denver, Colo. 

Fixed Finger—A Means of Stabilizing Auxiliary Springs in Their Plane of Operation. 
Roger Prosser, Lakeland, Fla. 

Ten Treated Cases. E. B. Pulliam, San Antonio, Texas. 

Practical Clinical Hints. John M. Jackson, Ardmore, Pa. 

~alliative Orthodontics. William N. Flesher, Oklahoma City, Okla. 

Final Control of Anterior Tooth Rotation. William S. Brandhorst, St. Louis, Mo. 

Interesting Case Reports. Donald A, Closson, Kansas City, Mo. 

Occipital or Neck Anchorage—Adjunets to. Walter J. Furie, Long Beach, Calif. 

Duz-All Acrylic Retainers Without Investing. Paulus Hofheinz, Houston, Texas. 

Removable Kick-Back Appliance and Other Devices. Harry V. Banks, Denver, Colo. 

Some Simple Aids in the Practice of Orthodontics. Claude 8. Jones, Bristol, Va., 
Paul T. Goad, Roanoke, Va. 

Demonstration of the Orthometer. William A. Elsasser, Richmond, Calif. 

General Growth Acceleration and Retardation in Relation to Dentofacial Development. 
J. A. Salzmann, New York City, N. Y., Stanley L. Wein, Lawrence, N. Y., Richard Pasternak, 
Hempstead, Long Island, N. Y. 

Class II Malocelusions Corrected With the Edgewise Appliance. George L. Englert, 
Danville, Ill. 


THuRSDAY, APRIL 30 


Habits Have Gotten to Be a Habit With Me. Clifford L. Whitman, Hackensack, N. J. 
Synopsis: Colored movies and slides were shown on the many different types of habits 
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that we are confronted with and some simple, easy ways on how we can correct these habits 
without appliances. It also was shown how musical instruments and speech training can 
aid us in correction of some habits. 

Intraoral Factors Affecting Case Assessment, Department of Orthodontics, Faculty of 
Dentistry, University of Toronto, Toronto, Canada. 

Symposis: This paper is a summary of present-day information of those intraoral factors 
of import in orthodontic case analysis. Attention was directed to the physiologic rather 
than the anatomic, to the dynamic rather than the static. 

The Correction of a Mandibular Macrognathia by Surgical Means by Resecting the 
Ascending Rami Just Below the Joints, the Operation Being Done From the Outside. A 
Study of a Pioneering Operation Performed in 1930, and Predicated Upon Careful Gnatho- 
static Diagnosis and Orthodontic Preparation. Allen Holman Suggett, Santa Barbara, Calif. 
Synopsis: After carefully recording the case with photostatie facial records and gnathostatic 
denture reproductions and predetermining the necessary dentofacial changes, careful ortho- 
dontic preparations were made. A surgeon then exposed the upper part of the rami and 
the orthodontist, using fine dental burs, cut through the bone causing no laceration to 
adjacent parts. The overgrown mandible was then moved posteriorly one interval and 
stabilized in this position through orthodontic appliances upon the upper and lower teeth. A 
complete and satisfactory recovery followed, with great benefit to the patient. 

Business Meeting. 

Installation of Officers by Paul G. Spencer, Boerne, Texas. 

Presentation of Past-President’s Key by Bernard G. deVries, Minneapolis, Minn. 


Scientific Exhibits 


THE NORTHWESTERN UNIVERSITY CLEFT LIP AND PALATE INSTITUTE 
A Group Approach to the Rehabilitation of the Cleft Palate Child 


Exhibit on display Monday through Wednesday 
Foyer to Crystal Ball Room 


AN EXHIBIT OF CASE REPORTS BY TWENTY-FIVE OF THE SIXTY DIPLOMATES 
CERTIFIED AT THE 1952 EXAMINATION 
CONDUCTED BY 


THE AMERICAN BOARD OF ORTHODONTICS 


1, John A. Atkinson, 898 Starks Bldg., Louisville 2, Ky. 

2. Carl F. Bruggeman, 10845 Lindbrook Dr., Westwood Village, Los Angeles 24, Calif. 
3. Capt. Peter J. Ceremello, 7533 Air Base Squadron, APO 196 c/o P.M., New York, 

N. Y. 

4. Lloyd Chapman, 1419 Medical-Dental Bldg., Vancouver, B. C. 

5. Arthur M. Corn, 88-56 163rd St., Jamaica 3, N. Y. 

6. Raymond M. Curtner, 450 Sutter St., San Francisco, Calif. 

7. Howard N. Delbridge, 407 Goodwin Block, Beloit, Wis. 

8. Lawrence B. Gilling, 410 Bellin Bldg., Green Bay, Wis. 

9. A. C. Heimlich, 1824 State St., Santa Barbara, Calif. 

10. Russell A. Hering, 324 E. Wisconsin Ave., Milwaukee, Wis. 

11. Theodore L. Jerrold, 359 New York Ave., Brooklyn 13, N. Y. 

12. R. L. Keedy, 880 East Colorado St., Pasadena 1, Calif. 

13. Edw. A. Lusterman, Rockville Centre Medical Bldg., 165 North Village Ave., Rock- 

ville Centre, Long Island, N. Y. 

14. Theodore S. Martin, 1012 South Robertson Blvd., Los Angeles 35, Calif. 

15. Herbert H. Mueller, 312 Exchange Bldg., La Crosse, Wis. 

16. Herbert V. Muchnic, 9615 Brighton Way, Beverly Hills, Calif. 
17. Eugene L. Neuger, 2010 E. 102nd St., Cleveland, Ohio. 
18. John H. Parker, 2241 Central Ave., Alameda, Calif. 
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19. Robt. D. Payne, 311 W. McDowell Rd., Phoenix, Ariz. 

20. Howard W. Peterson, 510 Sinclair Bldg., Steubenville, Ohio. [ 
21. Richard C. Philbrick, Fourth & Pike Bldg., Seattle 1, Wash. 
22. Cecil C. Steiner, 153 South Lasky Dr., Beverly Hills, Calif. 4 
23. Arnold E. Stoller, 1637 Medical Dental Bldg., Seattle 1, Wash. | 
24. Henry A. Sturman, 750 Main St., Hartford, Conn. 


The Board of Directors consists of : 
Officers of the Association 
Chairmen of Elected Committees 
Directors elected by constituent Societies. 


Brooks BELL 
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. Wm. M. Tweed, 805 Valley Nat’l] Bldg., Tucson, Ariz. 


OFFICERS 


President 


Brooks BEtL, Dallas, Texas 
President-Elect 
JAMES W. Forp, Chicago, III. 
Vice-President { 
CLARE K. MappEn, Greenwich, Conn. 
Secretary-Treasurer 
FRANKLIN A. SQuIRES, White Plains, N. Y. 


BOARD OF DIRECTORS 


OFFICERS 


CLARE K. MADDEN 


CHAIRMEN OF ELECTED COMMITTEES 


GeorGe H. SIERSMA 
FREDERICK R. ALDRICH 
E. Moyers 
Puiuie E. ADAMS 
RALPH G. BENGSTON 
Ear. E. SHEPARD 


DIRECTORS OF CONSTITUENT SOCIETIES 


Ceci, G. MULLER 
J. KLOEHN 
HALDERSON 
Scott T. HoLMEs 
EMIL ROSENAST 
DANIEL SHEHAN 
CLIFFORD G. GLASER 
EUGENE KELLY 
ARNOLD E. STOLLER 
FREDERICK T. WEST 
J. LYNDON CARMAN 
WILLIAM R. HUMPHREY 
EpGar BAKER 

A. C. Broussarp 

H. D. HARPER 

W. B. STEVENSON, Sr. 


Director 
Alternate 
Director 
Alternate 
Director 
Alternate 
Director 
Alternate 
Director 
Alternate 
Director 
Alternate 
Director 
Alternate 
Director 
Alternate 
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LIBRARIAN 


PROGRAM COMMITTEE—1953 


BR. Bamun, Chairman . . = = = = = «= Evanston, Ill. 
RoBerT E. MOYERS (ez officio) ~ ~ ~ ~ ~ ~ ~ =~ Toronto, Ontario 


Program Supplement 
TuEspAy, APRIL 28 
7:30 P.M. RESEARCH MEETING 


COLUMBIA UNIVERSITY 
Orthodontic Department, New York 32, N. Y. 


The Experimental Study of the Changes in the Mandibular Fossa of the Rat Following 
Unilateral Condylectomy. Arthur M. Hayes. 
The Movement of Devital Teeth in the Macacus Rhesus Monkey. Robert J. Huettner. 


UNIVERSITY OF ILLINOIS 
Department of Oral and Maxillofacial Surgery, Chicago, Il. 

Growth Pattern of the Pig Mandible: A Roentgenographic Study Using Metallic 
Implants. Irwin B. Robinson and Bernard G. Sarnat. 

Growth at the Frontonasal Suture of the Rabbit: Gross and Serial Roentgenographic 
Study by Means of Metallic Implants. Abbe J. Selman and Bernard G. Sarnat. 

Growth of the Rabbit Snout After Extirpation of the Frontonasal Suture. Abbe J. 
Selman and Bernard G. Sarnat. 

Change of Volume After Extraction of Teeth Adjacent to the Maxillary Sinus in the 
Dog. Marvin Rosen and Bernard G. Sarnat. 

A Fourteen-Year Report of Facial Growth in a Case of Complete Anodontia and 
Ectodermal Dysplasia. Bernard G. Sarnat, Allan G. Brodie, W. Howard Kubacki, Depart- 
ments of Oral and Maxillofacial Surgery, Orthodontia and Prosthodontia. 

Mandibular Growth in the’Cleft Palate Infant. Gerald H. Borden. 

Behavior of the Cranial Base and Its Component Parts as Revealed by Serial 
Cephalometric Roentgenograms. Allan G. Brodie, Jr. 

The Relationship of Sinus Area to Facial Area. Jerome Fein. 

Embryological Evidence for the Absence of the Premaxilla in Man. Alexander Jacobson. 

Relative Growth Rate (Height) of the Alveolar Processes in Man. Roger Xavier 
O’Meyer. 

Changes of the Bony Facial Profile Coincidental With Class II, Division 1 (Angle) 
Treatment. Abraham Silverstein. 

Effects of Maxillary Bite Plane Therapy in Orthodontics. Charles G. Sleichter. 

The Width of the Nasopharynx and Related Anatomical Structures in Normal and 
Unoperated Cleft Palate Children. J. Daniel Subtelny. 

The Behavior of the Occlusal Plane and Related Structures in the Treatment of Class II 
Malocelusions. Byron C. Tovstein. 


UNIVERSITY OF MICHIGAN 
Department of Orthodontics, Ann Arbor, Mich. 

A Roentgenographic Mathematical Determination of Bolton Point. David W. Baum- 
gartner and Daniel J. Bouchner. 

The Effect of Sectional Size and Shape on the Mechanical Properties of Stainless Steel 
Orthodontic Wires. James H. Teetzel. 

A Study of Labial Anterior Forces Upon the Maxillary and Mandibular Dentition. 
James P. Alderisio. 
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Dental Irregularities and Periodontal Disease. William M. Ditto. 
Familial Resemblances in Craniofacial Osteology as Revealed by Cephalometric X-rays. 
H. N. Haralabakis. 
New YorRK UNIVERSITY 


College of Dentistry—Orthodontic Department, New York 10, N. Y. 
A Cephalometric Appraisal of Five Mandibular Resections, William Biederman. 


TurTs COLLEGE 
Dental School—Orthodontic Department, Boston 11, Mass. 

A Preliminary Report on the Range of Oral Muscle Forces of Children (a) With 
Various Types of Malocclusion, (b) With Normal Occlusion. Herbert I. Margolis and Prem 
Praksh. 

A Preliminary Report on the Effect of Exercise on Oral Muscles of Children with 
Malocclusion. Herbert I. Margolis and Prem Praksh. 

A Precision Vertical Cephalorotator—an Adjunct to the Margolis Cephalostat for 
Standardized Roentgenograms of the Temporomandibular Articulation. Herbert I. Margolis. 

Standardized Roentgenograms of the Temporomandibular Articulation Demonstrating 
Condylar Movements Evidenced on the Sagittal Roentgen Cephalograms. Herbert I. Margolis 
and Samuel Glossman. 

A Comparative Study of Density and Porosity of Acrylic Resins Obtained by Pressure 
and Nonpressure Methods. Ralph W. Galen. 

Evidence for Hereditary Factors in Facial Conformation. Kathryn F. Stein and 
Thomas Kelley, Zoology Department, Mount Holyoke College, and Department of Graduate 
Orthodontics, Tufts Dental School. 


UNIVERSITY OF TORONTO 
Dental School—Orthodontie Department, Toronto 2-B, Canada, 

A Comparative Electromyographie and Cephalometric Analysis of Distoclusion at Two 
Age Levels in Children. R. D. Haryett. 

A Cephalometric Study of the Location of the Maxillary and Mandibular First 
Permanent Molars in Relation to Their Respective Jaws, in a Series of Clinically Excellent 
Occlusions. B. Hemrend. 

A Cephalometric Appraisal of the Movement of the Maxillary Central Incisor in Class 
II, Division 1 Cases Treated With Edgewise, Twin Wire, and Labiolingual Techniques. M. A. 
Matthews. 

The Mandibular Morphology of Distoclusion. D. J. E. Mitchell. 

An Evaluation of Lip Pressures on the Maxillary Permanent Incisors. D. B. Morrow. 

A Cephalometric Evaluation of Vertical Overbite in the Young Adult. Frank Popovich. 


NORTHWESTERN UNIVERSITY 
Dental School—Orthodonti¢c Department, Chicago, 


A Cephalometric Appraisal of the Results of Cervical Gear Therapy. T. M. Graber. 

A Cephalometric Study of the Growth and Development in Cleft Lip and Palate In- 
dividuals From Birth to Four Years. Raleigh T. Williams and T. M. Graber. 

A Radiographic Study to Determine the Relation of Various Cranial Planes to a Natural 
Postural Position of the Head. Robert W. Donovan. 

A Radiographic and Clinical Study of Facial Skeletal Patterns and Various Mandibular 
Positions in Individuals With Excellent Function and Abnormal Function of the Masticating 
System. Robert W. Donovan. 

A Radiographic and Clinical Study of the Positions of the Condyles in Individuals 
Exhibiting Malfunctions of the Temporomandibular Joints. Melvin Mayerson. 

An Evaluation of a Technique and Its Implication in Interpretation of Radiographs of 
the Temporomandibular Articulation. Rubin Ruskin. 

Certain Effective Orthodontic Techniques Which May Be Used as an Adjunct to Perio- 
dontal Therapy. Robert Smythe. 
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A Clinical and Histologic Study of the Pathology of the Gingivae During Orthodontic 
Therapy. William Spence. 

A Study to Develop a Standardized Method by Which Electromyographic Data May 
Be Recorded for Serial Evaluation. Bernard Geltzer. 

Radiographic and Clinical Study of the Positional Relations of the Mandibular Condyles 
in Individuals With Excellent Occlusion, Edward Schwartz. 


PRIZE ESSAY 
A Cephalometric Study of the Position of the Maxillary and Mandibular First Molars 
in a Series of Clinically Excellent Dentitions. Bernard Hemrend, University of Toronto. 


CLINICAL EXHIBIT 


THE MAKING OF ILLUSTRATIONS FOR ORTHODONTIC PUBLICATIONS 
By James D. McCoy, Beverly Hills, Calif. 
Mezzanine floor 
A total of 65 exhibits were used in demonstration 
Outline 

Facial records 

Denture records 

Appliances employed 

Roentgenographic records 

Photographic emulsions 

Lighting 

Tracing dentofacial growth changes 

Small pictures not adequate 

Preparing records for submission to publishers 


To many, the methods described will seem too laborious. On the other hand, one has 
but to note the large number of poorly prepared illustrations which find their way into our 
magazines to know there is infinite satisfaction in trying to do this exacting task well. It is 
said that one good picture is worth a thousand words and also it might be added that well 
made and accurate illustrations add zest and interest to any paper. 


RuRAL MosILe ORTHODONTICS 
Dr. William J. Manion, New Orleans, La. 

Dr. Manion visits out-lying and sometimes remote areas and practices orthodontics in 
an automobile trailer dental office. The trailer dental office was parked at the Baker 
Hotel throughout the meeting. Members and guests are invited to inspect this innovation. 
Members who now have, or may consider having, a branch office will find this exhibit of 
special interest. 

Dr. Manion also discussed his methods of practice in the General Clinics on Wednes- 
day afternoon. 


FIRST 


GoLDEN ANNIVERSARY GROUP 


AMERICAN ASSOCIATION OF ORTHODONTISTS, 1953 
Year 
Graduated Name and Address 
1903 Charles R. Baker—636 Church St., Evanston, Ill. 
1898 Lawrence W. Baker—88 Bellevue St. (West Roxbury), Boston, Mass. 
1902 Hugh T. Berkey—408 Wayne Pharmacal Bldg., Fort Wayne, Ind. 
1892 E. Santley Butler—524 North Ave., New Rochelle, N. Y. 
1898 Frank M. Casto—801 Silverado St., LaJolla, Calif. 
1903 Harold Chapman—6 Upper Wimpole St., London W1, England 
1900 Harold M. Clapp—1600 Genesee St., Utica, N. Y. 
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1896 
1903 
1898 
1898 
1898 
1899 
1898 
1903 
1897 
1890 
1900 
1903 
1899 
1899 
1901 
1901 
1900 
1895 
1903 
1896 
1902 
1900 
1902 
1893 
1902 
1903 
1898 
1900 
1899 
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Alfred M. Desnoes—389 Brower Ave., Rockville Centre, N. Y. 
Walter H. Ellis—333 Linwood Ave., Buffalo, N. Y. 

Frank B. Evans—540 Central Trust Bldg., Altoona, Pa. 
Willard D. Flint—325 N. Palm Way, Lake Worth, Fla. 
Jacob A. Gorman—337 Audubon St., New Orleans, La. 


Abram H. Hoffman—230 Cypress Rd., Plantation, Fort Lauderdale, Fla. 


Henry F. Hoffman—932 Metropolitan Bldg., Denver, Colo. 

Jess F,. Keeney—2211 Hampshire St., Quincy, Ill. 

Elmer E. Lampert—Professional Bldg., Elgin, Ill. 

Norris C. Leonard—Bennie-Dillon Bldg., Nashville, Tenn. 
Benno E. Lischer—313 N. Rock Hill Rd., Webster Groves 19, Mo. 
Harry L. Logan—Trust Co. Bldg., Mt. Carmel, Pa. 

Lloyd 8. Lourie—333 Fifteenth St., Santa Monica, Calif. 
Frederick W. MacDonald—1302 David Whitney Bldg., Detroit, Mich. 
C. M. MeCauley—Rt. 4, Box 3118, Vista, Calif. 

Walter C. Miner—475 Commonwealth Ave., Boston, Mass. 
Edward V. Morrison—Schoharie, N. Y. 

Frederick B. Noyes—1866 N. Sheridan Rd., Highland Park, Il. 
Jay N. Pike—811 Medical Arts Bldg., Minneapolis, Minn. 
Alfred P. Rogers—20 Chapple St., Brookline, Mass. 

William J. Speers—15 Dix St., Winchester, Mass. 

Frederick R. Stathers—269 S. 19th St., Philadelphia, Pa. 

Robert H. W. Strang—886 Main St., Bridgeport, Conn. 

Allen H. Suggett—Mission Inn, Santa Barbara, Calif. 

Earl W. Swinehart—Medical Arts Bldg., Baltimore, Md. 

John E. Taylor—6777 Hollywood Blvd., Hollywood, Calif. 

Orville VanDeusen—Front Royal, Va. 

Leuman M. Waugh—931 Fifth Ave., New York, N. Y. 

Oliver M. White—213 David Whitney Bldg., Detroit, Mich. 


1953 International Luncheon Report of the American 
Association of Orthodontists 


483 


The annual international luncheon of the American Association of Orthodontists was 
held Tuesday, April 28, 1953, at the Baker Hotel, Dallas, Texas, with 225 members and 


guests in attendance. 
many nations giving international color to the meeting. 


The Peacock Terrace Room was appropriately decorated with flags of 
Following a delightful luncheon, 


President Brooks Bell opened the meeting with greetings from the Association, and then 
turned the meeting over to Dr. John W. Richmond, Chairman of the Interrelations Com- 


mittee, who presided. 


members who were present. 


From Canada: 

Dr. J. T. Crouch, Toronto. 

Dr. Bernard Hemrend, Toronto. 
Dr. Kenneth M. Walley, Vancouver. 
Dr. Richard Cline, Vancouver. 


From Mexico: 

Dr. Alicia Lazo de la Vega, Mexico City. 
Dr. Samuel Fastlicht, Mexico City. 

Dr. Estela Barrera, Monterrey. 


From South America: 

Dr. Hernando de Castro, Columbia. 

Dr. Antonio Jaimes, Caracas, Venezuela. 

Dr. Telesforo Olaviaga, Buenos Aires, Argentina. 


Dr. Richmond introduced the following foreign guests and affiliate 
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The distinguished group of officers and guests at the speaker’s table were: 
Honored Guests: 


Dr. Oren A. Oliver, President, Federation Dentaire Internationale. 
Dr. Henry Beyron, President-elect, Swedish Dental Society. 
Dr. Otto W. Brandhorst, President, American Deneal Association. 


American Association of Orthodontists’ officers: 
Dr. Brooks Bell, President. 

Dr. James W. Ford, President-elect. 

Dr. Clare K. Madden, Vice-President. 

Dr. Franklin A. Squires, Secretary-treasurer. 


Other guests included: 

Dr. Raymond L. Webster, President, American Board of Orthodontics. 

Dr, Spencer R. Atkinson, Recipient Ketcham Award for 1953. 

Dr. Harry B. McCarthy, Dean, Baylor University Dental School. 

Dr. Andrew F. Jackson, Member, Interrelations committee. 

Dr. William R. Alstadt, Trustee, 12th District, American Dental Association. 
Dr. Earl G. Jones, Trustee, 7th District, American Dental Association. 

Dr. Charles R. Baker, Chairman, Program Committee. 


The program and high light of the luncheon was the presentation of the honored 
guests, who spoke briefly. Dr. Oren A. Oliver, President of the Federation Dentaire Inter- 
nationale, gave a very interesting account of the history, work, and future plans of the 
Federation. Dr. Henry Beyron, President-elect of the Swedish Dental Society, very graciously 
brought greetings and felicitations from his country. Dr. Otto W. Brandhorst, President 
of the American Dental Association, spoke on the close association and harmony existing 
between general dentistry and the specialty of orthodontics. 

This brought to a close this very festive occasion and the meeting was adjourned at 
1:45 P.M. in accordance with the program. 


The fiftieth annual session of the American Association of Orthodontists will be held 
at the Palmer House in Chicago from Sunday, May 16, 1954, through Thursday, May 20, 
1954. Reservations should be made directly with the Palmer House. 


American Board of Orthodontics 


The annual session of the American Board of Orthodonties was held April 22, 23, 24, 25, 
and 26, 1953 at the Baker Hotel in Dallas. 


LEUMAN M. WAUGH, President _. ~ ~ ~ ~ ~ ~ -~ ~. 931 Fifth Ave., New York, N. Y. 
RAYMOND L. WEBSTER, Vice-President 133 Waterman St., Providence, R. I. 
C. EDWARD MARTINEK, Secretary ~ -~ ~ ~ ~ ~ ~ ~. 661 Fisher Bldg., Detroit, Mich. 
J. PORTER, Treasurer ~ ~ ~ ~ 41 East 57th St., New York, N. Y. 
ERNEST L. JOHNSON, Director ~ 450 Sutter St., San Francisco, Calif. 
WILLIAM E. FLESHER, Director Medical Arts Bldg., Oklahoma City, Okla. 
MAX E. Ernst, Director _ ~ ~ ~ ~ ~ ~ ~~ Lowry Medical Arts Bldg., St. Paul, Minn. 


THE ALBERT H, KETCHAM MEMORIAL 


Established by the American Board of Orthodontics in collaboration with the American 
Association of Orthodontists in 1936. 


AWARDS 
1937 John Valentine Mershon 1946 Raymond Clair Willett 
1938 Alfred Paul Rogers 1948 Clinton C. Howard 
1939 Milo Hellman 1949 William K. Gregory 
1940 George Wellington Grieve 1951 Benno E. Lischer 
1941 Frederick Bogue Noyes 1952 James David MeCoy 
1942 Harry E. Kelsey 1953 Spencer R. Atkinson 


1944 B. Holly Broadbent 
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The new Director, for a seven-year term, to replace retiring President Leuman M. 
Waugh, selected at the meeting of the American Board of Orthodontics, is L. Bodine Higley, 
College of Dentistry, University of Iowa, Iowa City, Iowa. 

Because of the great and conscientious efforts made by Leuman M. Waugh, as Director 


and President, the Board placed the following tribute to him in its Minutes: 


‘*Upon the retirement from The Board of our President, Leuman M. Waugh, after an 
outstanding service over a period of four years, we, his fellow Directors wish to have it 
recorded in our Minutes our sincere appreciation of his most valuable contributions to our 


deliberations and executions of the duties of The Board. 
‘*The benefits of his counsel will have no small part in elevating the standards of our 
Board and in turn the specialty of Orthodontics.’’ 


With great regret the Board accepted the resignation of Dr. Max E. Ernst. To fill for 
six years his unexpired term, the Board selected Dr. William R. Humphrey, Denver, Colo. 


Certification was granted thirty-five candidates as follows: 


Aaron Leon Ackerman 
Joseph O. Baker 
Robert Eugene Baker 
Richard E. Barnes 
Maurice C. Berman 
Allen Charles Brader 
Eli 8. Brody 

Irving Buchin 

Donald Arthur Closson 
William Harold Day 
Howard D. Dimond 
David Leon England 
Eugene H. Farber 
Glen William Foor 
Barnett Frank 

Joseph Ralph Gould 


Grant Bradshaw Hatfield, Jr. 


Robert Berkley Hedges 
Maurice A. Hoghaug 
Herbert D. Jaynes 
Irving Kraut 

Stanley James Krygier 
George R. McCulloch 
John Henry Madden 
Stanley Gray Moore 
Morse R. Newcomb 
William Huntley Oliver 
Richard Pasternak 
John 8S. Rathbone 
Milton Siegal 

Noel Julius Tomlin, Jr. 
Waldo Oswald Urban 
Kenneth M. Walley 
Everett Hugh Watkins 
Tom M. Williams 


125 Broad St. 
Medical Arts Bldg. 
Medical Arts Bldg. 
638 Keith Bldg. 

55 E. Washington St. 
1350 Hamilton St. 

57 W. 57th St. 
108-50 71st Ave. 

205 Brookside Theatre Bldg. 
Walter Reed Army Hospital 
27 Liberty St. 

1515 State St. 

405 N. Bedford Dr. 
2416 Bissell Ave. 

14 Franklin St. 

620 Rose Bldg. 

315 Nichols Rd. 

703 West Ave. 

506 Security Bldg. 

58 Sixth St., N. E. 
375 West State 
Medical Arts Bldg. 
307-319 S. 12th Ave. 
18 East 48 St. 

322 N. Potomac St. 
13110 Shaker Square 
1915 Broadway 

169 Fulton Ave. 

1808 State St. 

495 State St. 

8229 Preston Rd. 

636 Chureh St. 

718 Granville St. 

507 F St. 

612 Medical Arts Bldg. 


Elizabeth, N. J. 

St. Paul 2, Minn. 

St. Paul 2, Minn. 
Cleveland 15, Ohio 
Chicago 2, Ill. 
Allentown, Pa. 

New York, N. Y. 
Forest Hills, N. Y. 
Kansas City, Mo. 
Washington 12, D. C. 
New Brunswick, N. J. 
Santa Barbara, Calif. 
Beverly Hills, Calif. 
Richmond, Calif. 
Rochester 4, N. Y. 
Cleveland 15, Ohio 
Kansas City 2, Mo. 
Jenkintown, Pa. 
Grand Forks, N. D. 
Atlanta, Ga. 

Trenton 8, N. J. 
Wilmington, Del. 
Yakima, Wash. 

New York, N. Y. 
Hagerstown, Md. 
Cleveland 20, Ohio 
Nashville, Tenn. 
Hempstead, N. Y. 
Santa Barbara, Calif. 
Albany, N. Y. 
Dallas, Texas 
Evanston, Ill. 
Vancouver, B, C., Canada 
Eureka, Calif. 
Dallas, Texas 


The next meeting of the American Board of Orthodontics will be held at the Palmer 


House, Chicago, Ill., May 11 through May 15, 1954. 


Orthodontists who desire to be certified 
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by the Board may obtain application blanks from the Secretary, Dr. C. Edward Martinek, 
661 Fisher Bldg., Detroit 2, Mich. 

Applications for acceptance at the Chicago meeting, leading to stipulation of examina- 
tion requirement for the following year, must be filed before March 1, 1954. To be eligible, 
an applicant must have been an active member of the American Association of Orthodontists 
for at least three years. 


Central Section of the American Association of Orthodontists 


The Annual Meeting of the Central Section of the American Association of Ortho- 
dontists will be held at the Edgewater Beach Hotel in Chicago on Oct. 19 and 20, 1953. 


Northeastern Society of Orthodontists 


The Northeastern Society of Orthodontists held its annual meeting March 9 and 10, 
1953, at the Hotel Commodore, New York, N. Y. The program follows: 


SUNDAY, MARCH 8 


2:00 to 5:00 p.m.—Registration. 
5:00 p.m.—Motion Picture (in color) ‘‘ Black Majesty.’’ By Dr. Harry B. Wright, 
Philadelphia, Pa. 


MARCH 9 AND 10 


Case Report. Treatment of A Class II, Division 2 Case Involving Mesio-Distal 
Reduction of Mandibular Anterior Teeth. Edward A. Lusterman, D.D.S., Rockville 
Centre, N. Y. 

You’ve Been Robbed. Walter Mitchell, Jr., Administrative Director, Controllership 
Foundation, Inc., New York, N. Y. 

A discussion of the ways a professional man can lose money—all the way from 
petty theft by employees and failure to collect good accounts, through the machina- 
tions of investment shysters and the invisible robbery of monetary inflation. 

The Construction and Uses of the Crozat Removable Appliance. Andrew Francis 
Jackson, D.D.S., Philadelphia, Pa. 

The Nutritional Basis of Dental Practice: 

1. The Mouth as an Index of the Adequacy of the Patient’s Nutrition. 

2. The Role of Nutrition in Pyorrhea and Periodontoclasia. 

3. The Province of the Dentist in Nutritional Management of the Patient. 
Carlton Fredericks, M.A., Nutrition Research Consultant. 

Classification and Description of Clefts of the Lip and Palate. Samuel Pruzansky, 
D.D.S8., Special Research Fellow of the National Institute of Dental Research in the 
Department of Physiology of the Medical School of the University of Illinois. 

1. The ‘‘Linked Arch.’’ Joseph D. Berke, D.D.S., New York, N. Y. 


Clinies: 


Andrew F. Jackson, Philadelphia, Pa., and Edward A. Lusterman, Rockville 
Centre, N. Y. 

Methods of Identifying Extraoral Pictures. David Mossberg, New York, N. Y. 
Appliance Therapies. Postgraduate Group, Columbia University, New York, N. Y. 
Cephalometric Technique. Harold 8. Rosenberg, New York, N. Y. 

Case Report, ‘‘Cleft Palate.’’ Michael B. Collito, Boston, Mass. 

The Problem of Retention. Alexander Sved, New York, N. Y.— 

Clinical Implications of Serial Growth of Newborns With Cleft Lip and Palate. 
Samuel Pruzansky, Chicago, Il. 

Use of Chrome Alloys. Michael J. Maxian, Manhasset, N. Y. 
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Restorative Procedures to Improve Esthetics. 
Synopsis: 

1, The treatment plannings for the correction of malposed and malaligned teeth 
in adults by porcelain jacket crowns. 

2. The anterior fixed bridge in the late teen ages. 

3. Electronic surgery as an aid in esthetics. 

4. Correction of objectionably spaced teeth in adults by prosthodontic means. 
Charles Brecker, D.D.S., New York, N. Y., Teacher, Postgraduate School, George- 
town University. 

Teamwork Between School and Health Services. Lester W. Nelson, B.A., M.A., 
Principal, Scarsdale, New York, High School Chairman—-National Committee for 
High School Teacher Fellowship, Ford Foundation. 


3:30—Clinies for Guests. 
4:00—Clinies for Members. 

1. The Correction of Maloecclusion Complicated by Periodontal Disease, Saul M. 
Bien, D.D.S., New York, N. Y. 

2. Easy and Quick Method of Constructing Acrylic Retainers. Ralph Galen, D.D.S., 
Post Graduate Department, Tufts College Dental School. 

3. Orthodontic Considerations in the Surgical Reduction of Mandibular Prognath- 
ism. Irving Grenadier, D.D.S., Bronx, New York, N. Y. 

4. Tested Technical Procedures in Successful Orthodontic Therapy. M. Albert 
Munblatt, D.D.S., Long Beach, Long Island, N. Y. 

5. Clinic Supplementing Paper. Alexander Sved, B.S., D.D.S. 


Southern Society of Orthodontists 


The Southern Society of Orthodontists has instituted a new idea in contacting its 
members. A booklet is printed and sent out to the members in advance of the annual meeting. 

The booklet is chatty about such things as “Extracurricular Activities,” “Precon- 
vention News,” “Call to Arms”—in fact, anything that may be regarded as news, 

The opening greeting from President Daniel is as follows: 

‘*Your Officers and Committees are busy arranging the program for the next meeting 
of the Southern Society, to be held in Orlando next November Ist through the 4th. Head- 
quarters will be at the Orange Court Hotel. 

“We are planning a trip to Cypress Gardens where we will have lunch, following which 
Dick Pope will present his famous water show for our entertainment. Our return trip will 
include a stop at Bok Tower. Additional plans will be announced later. We hope you 
are all making plans to be here.’’ 


Northwestern University Cleft Lip and Palate Institute 


The Northwestern University Cleft Lip and Palate Institute Exhibit at the 1953 
meeting of the American Association of Orthodontists in Dallas had as its theme an integrated 
service for unfortunate dentofacial cripples. The Institute was organized to deal with one 
of the most distressing afflictions known to mankind. There are about 100,000 young people 
under the age of 21 in this country who are in need of the type of care afforded by the 
Institute. Each year, for some 10,000 parents, these afflictions turn what should be a happy 
event into something resembling a nightmare. The immediate psychological effect on the 
infant born so deformed into a strange world is not measurable, but we know that he faces 
misery and distortion of personality and that his hopes of a normal life are slight without 
help. Only one-fifth of the parents have the resources with which to cope with their problem. 
Hopeless as these children appear at birth, they can be rehabilitated more successfully than 
can many other types of unfortunates. The Northwestern University Cleft Lip and Palate 
Institute meets this problem by the cooperative work of a team of specialists (Fig. 1). The 
children are studied at birth, and are followed carefully during their whole development 
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until they reach adulthood. The diagnostic staff meets as a group at weekly intervals for 
consultation with patients so that the integrated treatment plan can be formulated and carried 
out at the proper time. The surgeon usually operates on the lip in early life; the palate 
comes somewhat later. The pediatrician builds up the general health so the child can be 
ready to withstand surgery or whatever else he needs. Since the deformity affects the mouth, 
dental specialists maintain oral health and watch eruption of teeth so that orthodontic treat- 
ment can be instituted at the proper time. Often, training appliances or prostheses are made 
before surgery, in conjunction with surgery, or in cases where surgery cannot close the palate 
successfully. Thus, the youngster may eat and speak normally, under the guidance of a speech 
teacher. The services of an otologist are usually required to protect the child’s hearing; 
hearing tests in the Institute indicate that half of these children have hearing loss. Psychi- 
atric council and social service overcome problems of mental health of the child and parents. 


However, all these services mean little alone. Only in a coordinated program, oriented by con- 
stant research and experience, can the fullest measure of help be given. The Institute is 
dedicated to rendering service, to research in new methods of therapy, to training personnel, 
and to stimulating professional interest in the problem. 


University of Pennsylvania 


The Graduate School of Medicine of the University of Pennsylvania announces a new 
and longer course in orthodontics, under the direction of Dr. Paul V. Reid, to be given com- 
mencing Sept. 9, 1953, and running for sixteen consecutive months. Clinical instruction will 
be given by the staff in the larger and newly equipped department of the Evans Dental 


' 7) 
- 
4 
Oral 
a Audiology Pathology 
Laryngology 
£ 
Service > Pededentio 
4 
ie 
{ 
' 


NEWS AND NOTES 489 


Institute. The facilities of the Growth Center of the Childrens Hospital of Philadelphia 
also are utilized under the direction of Dr. Wilton M. Krogman. Other collateral studies are 
given by members of the faculties of both the School of Dentistry and the Graduate School 
of Medicine. Dentists who successfully complete this sixteen-month course may matriculate 
for the degree of Master of Dental Science under the preceptorship plan of the University. 
For further information, write to the Dean, Graduate School, School of Medicine, 237 Medical 
Laboratories, Philadelphia 4, Pa. 


University of Minnesota Oral Medicine Seminar 


The University of Minnesota announces the Eighth Annual Oral Medicine Seminar, to 
take place Sept. 17, 18, and 19, 1953, at the Center for Continuation Study. 
September 17 Symposium: ‘‘Anatomy and Growth of the Head and Jaws: Surgical 
Correction of Abnormalities. ’’ 
Harry H. Shapiro, Assistant Professor of Anatomy, Columbia University. 
Wilton M. Krogman, Professor of Physical Anthropology, University of Pennsylvania. 
Bernard G. Sarnat, Professor of Oral and Maxillofacial Surgery, University of Illinois. 
September 18 Symposium: ‘‘ Findings of Recent Research Related to Operative Dentistry, 
and Application to Practice.’’ 
Sumter 8. Arnim, Professor of Pathology, University of Texas. 
Joseph F. Volker, Dean, School of Dentistry, University of Alabama. 
Ralph W. Phillips, Associate Professor of Dental Materials, University of Indiana. 
September 19: S. W. Leung, Professor of Physiology, University of Pittsburgh, ‘‘ The Effect 
of Saliva on the Oral Tissues.’’ 
S. J. Kreshover, Professor of Oral Pathology, Medical College of Virginia, ‘‘ Prenatal 
Influences and Tooth Development.’’ 
Further information may be obtained by writing to the Director, Center for Continuation 


Study, University of Minnesota, Minneapolis 14, Minn. 


Notes of Interest 


Dr. Kent W. Jones announces the removal of his office to Ridglea Shopping Center, 
6000 Curzon, Fort Worth, Texas, practice limited to orthodontics. 
Dr. J. W. Makeig announces the removal of his office to 2410 Line Avenue, Amarillo, 


Texas, practice limited to orthodontics. 
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OFFICERS OF ORTHODONTIC SOCIETIES 


The AMERICAN JOURNAL OF ORTHODONTICS is the official publication of the American 
Association of Orthodontists and the following component societies. The editorial board of 
the AMERICAN JOURNAL OF ORTHODONTICS is composed of a representative of each one of the 
component societies of the American Association of. Orthodontists. 


American Association of Orthodontists 
President, James W. Ford ~ ~ 55 E. Washington St., Chicago, II. 
President-Elect, Frederick T. West 760 Market St., San Francisco, Calif. 
Vice-President, George M. Anderson 831 Park Ave., Baltimore, Md. 
Secretary-Treasurer, Franklin A. Squires - - . Medical Centre, White Plains, N. Y. 


Central Section of the American Association of Orthodontists 
President, G. Hewett Williams ~ ~ ~ ~ ~ ~ 4753 Broadway, Chicago, Il. 
Secretary-Treasurer, Frederick B. Lehman 1126 Merchants Bank Bldg., 
Cedar Rapids, Iowa 
Great Lakes Society of Orthodontists 
President, Scott T. Holmes ~ ~ ~ ~ ~ ~ 1205 Peck St., Muskegon, Mich. 
Secretary-Treasurer, Carl R. Anderson 402 Loraine Bldg., Grand Rapids, Mich. 


Middle Atlantic Society of Orthodontists 
President, Charles Patton . . 235 8. 15th St., Philadelphia, Pa. 


Secretary-Treasurer, Gerard A. Devlin. -~ -~ -~ 49 Bleeker St., Newark, N. J. 


Northeastern Society of Orthodontists 
President, J. A. Salzmamn - -~ -~ - ~- _ . 654 Madison Ave., New York, N. Y. 
Secretary-Treasurer, Oscar Jacobson ~ - -~ - - - 35 W. 81st St., New York, N. Y. 


Pacific Coast Society of Orthodontists 
President, Arnold E. Stoller. ~ ~ Medical Dental Bldg., Seattle, Wash. 
Secretary-Treasurer, Raymond M. Curtner- 450 Sutter St., San Francisco, Calif. 


Rocky Mountain Society of Orthodontists 
President, Kenneth R. Johnson 303 N. Weber, Colorado Springs, Colo. 
Secretary-Treasurer, Curtis L. Benight 1001 Republic Bldg., Denver, Colo. 


Southern Society of Orthodontists 
President, Leland T. Daniel - - 407-8 American Bldg., Orlando, Fla. 
Secretary-Treasurer, M. D. Edwards ~ -~ -~ - - ~- 132 Adams Ave., Montgomery, Ala. 


Southwestern Society of Orthodontists 


President, Clarence W. Koch ~ ~ ~ 817 Donaghey Bldg., Little Rock, Ark. 
Secretary-Treasurer, Fred A. Boyd ~ ~ ~ - - - 1502 North Third St., Abilene, Texas 


American Board of Orthodontics 
President, Raymond L. Webster ~ 133 Waterman St., Providence, R. I. 
Vice-President, William E. Flesher ~ -~ -— ~- Medical Arts Bldg., Oklahoma City, Okla. 
Secretary, C. Edward Martinek. ~ - ~ 661 Fisher Bldg., Detroit, Mich. 
Treasurer, Lowrie J. Porter ~ «41 East 57th St., New York, N. Y. 
Director, Ernest L. Johnson. . 450 Sutter St., San Francisco, Calif. 
Director, William R. Humphrey - - - . - Republic Bldg., Denver, Colo. 
Director, L. Bodine Higley -~ - - - University of Iowa, lowa City, lowa 
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ADERER’S Temperable Band Material 

is a most unusual product. It is made of 

a special Aderer precious metal alloy 

that is extremely soft and pliable in its 

annealed state but has excep- 
tional edge strength (without be- 
ing brittle) when the case is tempered. 

It is a wonderful band material to 
work with . . . for easiest fabrication . .. 
for strength without bulk. 

Aderer Temperable Band Material is 
available in all popular band sizes—in 
24 sizes of seamless molar bands and in 
contoured band strips for molar, cuspid 
and anterior, made to the specification of 
Dr. William Downs. 

Aderer Temperable Band Material is a 
platinum-gold alloy, with a fusing point 
of 2240 F. Its specific gravity is so low 
that you receive approximately twice the 
amount of material per dwt. It is therefore 
also a most economical material to use. 


219 EAST 44th STREET, NEW YORK CITY x 55 EAST WASHINGTON STREET, CHICAGO 
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Textbook of 
Functional Jaw Orthopaedics 


By 


Professor Karl Haupl, M.D. (Innsbruck) Professor of Dental Surgery, University Dental 
School, Innsbruck; late Professor of Dental Surgery, University Dental School, Prague; 
late Professor of Dental Surgery, State Dental School, Oslo. William J. Grossmann, M.D., 
(Prague), L.D.S., R.C.S., Eng. Orthodontic Consultant and Lecturer in Orthodontics, 
University College Hospital Dental School, London. Patrick Clarkson, M.B.E., M.B., B.S., 
(Lond.) F.R.C.S. Honorary Civilian Consultant Plastic Surgeon, The Queen Alexandra 
Hospital, London; Plastic Surgeon, Ministry of Health; Casualty Surgeon, Guy’s Hospital; 
Consultant Plastic Surgeon, London County Council; Plastic Surgeon, Royal Northern 


Hospital. 
408 pages, with 536 illustrations or 309 figures. Price, cloth, $12.00 


N THIS textbook on Functional Jaw Orthopaedics the authors have 

endeavoured to present an up to date view of the theoretical basis 
and the practical aspects of functional orthodontic therapy. The latter aims 
at bringing about, as far as is possible, the necessary tissue changes by means 
of functional stimulation. In addition, the book covers the use of active 
removable appliances such as were developed by A. M. Schwarz. 


In the chapter on Aetiology and Diagnosis the authors have tried to survey 
the views held by all those dental schools which have been primarily respon- 
sible for the development of the removable appliance. 


Certain methods of diagnostic investigation, of which profile X-ray is an 
example, could only be dealt with in outline. Views on their value as an aid 
in prognosis are still too controversial to be included in a book the prime 
concern of which is with the practical use and seope of the active and remov- 
able orthodontie appliance. 


In the section on Histology is given an account of the histological investiga- 
tion of cases treated by functional appliances, together with the results of 
animal experiments designed to show the influence of function on develop- 
ment. Articular transformation could be given only limited space, but we 
hope to produce a monograph on the subject in the near future. 

A chapter on orthodontic surgery is included, as the authors are of the 
opinion that the closest co-operation between the plastic surgeon and ortho- 
dontist is necessary if the best functional and aesthetic results are to be 
achieved in those cases which will not respond to conservative orthodontic 


therapy. 


ORAL SURGERY 


THE C. V. MOSBY COMPANY, 3207 Washington Blvd., St. Louis 3, Missouri 
Please send me: TEXTBOOK OF FUNCTIONAL JAW ORTHOPAEDICS—+$12.00 


[) Enclosed find check (] Charge my account. 
— 
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YOUR NAME 
ADDRESS 


CANCER 
POSTMASTER 
YOUR TOWN 


KATE SMITH 


says— 


“The American Cancer Society is 
leading the fight, your fight, against 
cancer through its programs of re- 
search ...education ...and service 
to cancer patients. 


“Cancer strikes one in five. 


“You can strike back with a 
generous gift. Mail it to ‘Can- 
cer,’ c/o the Postmaster in 
your town, and your dollars 
will reach the American Can- 
cer Society. 


“Please send your gift today. 
The need is terribly urgent.” 


ORTHODONTIST—University trained. Can em- 
ploy any technique. Draft exempt. Licensed N. 
Y., N. J. Desires full or part time association. Will 
consider partnership or purchase of practice. Ad- 
dress Box NG, American Journal of Orthodontics, 
3207 Washington Blvd., St. Louis 3, Mo. 


ORTHODONTIST—Experienced in all techniques, 
desires part-time association with an orthodontist, 
in New York City or vicinity, who uses edgewise 
appliance. Personable, diligent, dependable, and 
draft exempt. Confidential. Reply Box AX, Amer- 
ican Journal of Orthodontics, 3207 Washington 
Blvd., St. Louis 3, Mo. 


ORTHODONTIST skilled in edgewise, Johnson 
and Labio Lingual, wishes to purchase active prac- 
tice or partnership in New York City, Westchester 
or Long Island, preferred. Address Box DS, Ameri- 
can — of Orthodontics, 3207 Washington Blvd., 
St. uis 3, Mo. 


New York State Associate wanted for orthodontic 
ractice, eventual partnership considered. Must 
ave graduate training in edgewise technique. Ex- 
cellent opportunity. Must be free from military 
service. Direct replies giving background and quali- 
fications. Reply x JB, American Journal of 
Seneamtion, 3207 Washington Blvd., St. Louis 3, 
0. 


@ THOSE directing the editorial and ad- 
vertising policy of the magazine wish to 
remind the readers of the unusual care and 
scrutiny given the advertising messages ap- 
pearing in these colum s. In these times, 
when every publication . eager for adver- 
tising revenue, the advertising standards of 
this magazine have not been and will not 
be lowered or modified. These pages have 
been closed to many advertisers because 
their products, policies or methods did not 
conform with our requirements. In giving 
your patronage and encouragement to ad- 
vertisers using The American Journal of 
Orthodontics, you are not only observing 
sound business practice, but at the same 
time are supporting a worthy publication 
and assuring its continued growth. You 
may feel certain only dependable products 
and services are accepted and will appear 
in these pages. 


WANTED: Orthodontist to become as- 
sociated with established Orthodontist in 
Omaha and Council Bluffs area. Excellent 
opportunity. Address Box MC, American 
Journal of Orthodontics, 3207 Washington 
Blvd., St. Louis 3, Mo. 


New Jersey-Associate wanted (Male or Female) for 
orthodontic practice, eventual partnership considered. 
Must have graduate training in edgewise technique. 
Excellent opportunity. Must be free from military 
service. Direct replies giving background and quali- 
fications. Address: Box KS, American Journal of 
3207 Washington Blvd., St. Louis 3, 
issouri. 


ORTHODONTIST—Experienced Orthodontic grad- 
uate. Service completed. Licensed in Virginia. 
Desires association or opportunity to purchase 
practice or partnership. Address Box VG, American 
Journal of Orthodontics, 3207 Washington Blvd., 
St. Louis 3, Mo. 
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Major William E. Barber, USMC 
Medal of Honor 


Eicer THOUSAND weary marines lay be- 
sieged at Yudam-ni; three thousand more 
were at Hagaru-ri, preparing a break- 
through to the sea. Guarding a frozen 
mountain pass between them, Major 
Barber, with only a company, held their 
fate in his hands. Encirclement threat- 
ened him; he was ordered to withdraw. 
But he asked permission to stay, and for 
five zero-cold days the company held the 
pass against attack. The Major, badly 
wounded, was carried about on a stretcher 
to direct defense. When relief came, only 
eighty-four men could walk away. But 
Major Barber’s action had been decisive 
in saving a division. 


“T know,” says Major Barber, “that you 
at home realize what hard jobs our sons 
and brothers are doing in America’s armed 
forces. Maybe you haven’t realized that 
you're helping those men—whenever you 
invest in U. S. Defense Bonds. True, Bonds 
are personal financial security for you. But 
they also strengthen our economy—to pro- 
duce the good arms and food and medical 
care that make our men secure.” 


Peace is for the strong! 
For peace and prosperity save with 
U. S. Defense Bonds! 


Now E Bonds pay 3%! Now, improved 
Series E Bonds start paying interest after 6 
months. And average 3% interest, compounded 
semiannually when held to maturity! Also, 
all maturing E Bonds automatically go on 
earning—at the new rate—for 10 more years. 
Today, start investing in Series E Defense 
Bonds through the Payroll Savings Plan. 


The U.S. Government does not pay for this 

advertisement. It is donated by this publica- 

tion in cooperation with the Advertising 

Council and the Magazine Publishers of 
America. 
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Recently Published 


Principles of EVOLUTION 


By ARTHUR WARD LINDSEY 


Professor of Biological Sciences in Denison University, Granville, Ohio 


375 pages, with 216 illustrations. Price, cloth binding, $5.75 


OST of the well-known books pub- 
lished in recent years deal primarily 
with that aspect of evolution and so do not 
meet the need for a broad survey. Intro- 
ductory textbooks in biology provide such 
a survey, but their scope necessarily re- 
stricts it to a brief treatment from which 
many students fail to derive a comprehen- 
sive understanding. It is to meet the needs 
of those who want to learn more about 
evolution that this textbook is planned. It 
should be adequate for those who merely 
want to understand the subject as part of 
a liberal education, and, for those whose 
interest is seriously scientific, the inclusion 
of broad foundations of history and of the 
supporting evidence for the principle can- 
not interfere with the pursuit of the study 
to the ultimate frontiers of biological 
thought. Even though, as scientists of the 
future, they may already accept these foun- 
dations and may understand them fairly 
well, their more advanced study should be 
based on penetrating comprehension of all 
that the principle embraces. 


The tremendous growth of genetics and its 
application to the study of organic evolu- 
tion have been responsible for the trend of 
the outstanding modern books on evolu- 
tion. Such work has influenced scientific 
thought very heavily in the last twenty 
years and has led to a rather general ac- 
ceptance of the idea that natural selection 


Address_ 


and mutation are the only valid processes 
of evolution. Anyone who questions their 
adequacy and in doing so brings up the 
problem of individual adaptability still 
runs the risk of being condemned as a neo- 
Lamarckian. That risk is willingly assumed 
in this book in the effort to present a broad 
and unbiased survey of the entire subject. 
Until we have arrived at a final solution of 
evolutionary processes, no approach can be 
dismissed as unprofitable. At present that 
solution still evades us, and so the most 
recent contributions of Lamarckian flavor 
are considered impartially with those of 
genetics. 


Organic evolution has continued through 
the years to be a corollary of other biologi- 
cal specialties. Few scientists are known 
primarily as evolutionists, but rather the 
outstanding evolutionists have been spe- 
cialists in taxonomy, in paleontology, in 
comparative anatomy, and above all in 
genetics. The student who develops a deep 
scientific interest in evolution must, there- 
fore, expect to attain detailed knowledge 
of other subjects. Excellent sources of such 
knowledge are available. It cannot be pre- 
sented in a single textbook, and so this 
book does not pretend to be more than a 
broad introductory survey which may be 
enough for a liberal education and beyond 
that may be a guide for the logical evalua- 
tion of additional facts. 


The C. V. MOSBY Company, 3207 Washington Blvd., St. Louis 3, Missouri 


Please send me: 
Lindsey—PRINCIPLES OF ORGANIC EVOLUTION—$5.75 
©) Enclosed find check. 


(] Charge my account. 
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Please mention “American Journal of Orthodontics” when writing 
to our advertisers—it identifies you 
American Cancer Society 15 yrthod Pp 
American National Red Cross, The 9 or Partnership 15 
Associate for Orthodontic Practice Orthodontic Specialty Laboratory 8 
Association Orthodontist Wanted —~-__-- 15 Rocky Mountain Metal Products 
Association Orthodontist Wanted 15 
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LaPorte Tooth Positioning Labora- Williams Gold Refining Co., Inc. 


Kegan’s DOCTOR and PATIENT and the LAW 


The ever-current classic for your desk—as necessary as a good book on dentistry. 


With increasing frequency, dentists are going through mental anguish and 
loss of valuable time because of experiences in the courts. Whether you realize 
it or not, the threat of a claim or of a suit for malpractice confronts you every 
day of your professional career. 


Regan is both a doctor and a lawyer—two qualifications which certainly entitle 
him to a hearing in a matter of such great importance to every physician. He 
has recently been elected President of the American Academy of Forensic 
Sciences and has been one of the leading pioneers in this country in the move 
to help medical men to understand the law and to govern and protect them- 
selves under it. 


His is the classic volume on how to avoid trouble. He stresses the prevention 
of legal action. It will be a useful reference on your desk regardless of the 
history of any patient who may have become dissatisfied with your treatment. 


By LOUIS J. REGAN, M.D., LL.B., Member State Bar of California; Professor of Legal 
Medicine, College of Medical Evangelists; Consulting Staff, Hollywood Presbyterian Hos- 
pital, Los Angeles, Methodist Hospital of Southern California, Los Angeles, Physician and 
Surgeons Hospital, Glendale, California. Second Edition. 545 pages. Price, $10.50. 


THE C. V. MOSBY CO.—Publishers—St. Louis 3, Mo. 
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Entered at the Post Office at St. Louis, Mo., as Second-class Matter 


Published Monthly, Subscriptions may begin at any time. 


Oficial Publication of The American Association of Orthodontists, 
its component societies and The American Board of Orthodontics 


Editor-in-Chief 
H. C. Pollock, St. Louis, Mo. 
Assistant Editer—Earl E. Shepard, St. Louis, Mo. 


Sectional Editors 
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EDITORIAL COMMUNICATIONS 


Original Communications.—Manuscripts for publication and correspondence relating to 
them should be sent to Dr. H. C. Pollock, 8015 Maryland Ave., St. Louis 5, Mo., S. A. 


Manuscripts should be typewritten on one side of the paper only, with double spacing 
and liberal margins. References should be placed at the end of the article and should 
include, in the order given, name of author, title, journal, volume, pages, and year; e.g., 
Smith, E. J.: Children’s Dentistry, Am. J. Orthodontics, 34: 1-25, 1947. Illustrations accom- 
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and statements of authors as published in their ‘‘Original Communications.’ 
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elaborate tables, or extra illustrations. Copy for zinc cuts (such as pen drawings and 
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the typewriter is used), as ordinary blue ink or colors will not reproduce. Only good 
photographic prints or drawings should be supplied for half-tone work. 


Books for Review.—Only such books as are considered of interest and value to sub- 
scribers will be reviewed, and me published acknowledgment of books received will be made. 
These should be sent to Dr. J. A. Salzmann, 654 Madison Ave., New York City. 


Reprints.—Reprints of articles published among “Original nar ag must be 
ordered aponeany, in separate communication to the publishers, The C. Mosby Company, 
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NO. 61 METALBA-—Platinum Color 


A high-grade, exceptionally strong, tough, springy wire. 
No. 61 Metalba is the highest grade orthodontic wire of 
our manufacture. It is high fusing, and maintains its high 
physical properties after soldering operations. 


GOLD PLATINUM-Gold Color 


Gold Platinum Wire has been proving its merits for all types of 
arches and springs for more than a quarter century. It’s easy 
working, strong, tough, springy, and doesn’t “tire” or lose its 
elasticity while orthodontic treatments are in progress. 


NO. 12 CLASP 


A high-grade wire with physical properties that rival closely those of 
the highest priced orthodontic wires. It’s almost as strong as the 
strongest, moreover, it is very tough and elastic, and an exceptional 
arch wire. 


S. S.WHITE METALBA BRAND BAND MATERIAL 


A high-fusing, non-tarnishing all precious metal, medium hard band 
material, costing little more than base metal products. It’s easy working, 
tough, and has good strength—sufhcient for all orthodontic purposes. 
Metalba Band Material requires no particular heat treatment. It is 
high fusing and gold solder of any fineness may be used with it. 


ALL MADE IN POPULAR GAGES AND WIDTHS 


THE S. 5. WHITE DENTAL., MFG. CO., 211 5. 12th STREET, PHILADELPHIA 5, PA. 
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